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_ To those, who are at all acquainted with books on anatomy, the 
ona of a new one on the subject will not be surprising. 
I'o those, who are not yet acquainted with such writings, I have 
only to say, that I have written this book because | believed that 
such a one was needed, and must be useful. I have endeavoured 
to make it so plain and simple as to be easily understood ; I have 
avoided the tedious interlarding of technical terms, (which’ has 


been too long the pride of anatomists, and the disgrace of their 


science,) so that it may read smoothly, compared with the studied 
harshness. and, | may say, obscurity, of anatomical description. 
If an author may ever be allowed to compare his book with others, 
it must be in the mechanical part ; and | may venture to say, that 
this book is full and correct in the anatomy, free and general in 
the explanations, not redundant, I hope, and yet not too brief. 

“Tf, in the course of this volume, I shall appear to have given a 
place and importance to theories far higher than they really de- 
serve, my reader will naturally feel how useful they are in preserv- 
jng'the true balance between the looser doctrines of functions, and 
the close demonstration of paris. He will be sensible, how much 
more easily these things can be read in the closet, than taught in 
any public course ; he will, I think, be ready to acknowledge, that 
1 introduce such theories only, as should connect the whole, and 
may be fairly distinguished as the physiology of facts; and he will 
perceive, that, in this too, I feel a deference for the public opinion, 

-and a respect for the established course of education, which it is 
natural to feel and to comply with. ’ 

Thus, perhaps, it is less immodest for an author to put down 
what he thinks he may honestly say concerning his own book, than 
to omit those apologies which custom requires, which give assur- 
ance, that he has not entered upon his task rashly, nor performed 
it without some labour and thought, and which are the truest signs | 
of his respect for the public, and of his care for that science to 

_ which he has devoted his life. a 

With these intentions and hopes, I offer this book to the public ; 

and more particularly to those in whose education I have a chief 
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concern ; not without’a degree of satisfaction at having accom: 
plished what I think cannot fail to be useful, and surely not without 
‘an apprehension of not having done (in this wide and difficult sub- 

_ ject) all that may be expected or wished for. 

_ Every book of this kind should form a part of some greater 
system of education: it should not only be entire in its own plan, 

_ but should be as a part of some greater whole ; without which sup- 
port and connexion, a book of science is insulated and lost. This 


_ relation and subserviency of his own particular task to some greater 
- whole, is first in an author’s mind: he ventures to look forward to 


its connexion with the general science, and common course of edu- 
cation ; or he turns it to a correspondence and harmony with his 
own notions of study; and if these notions are to give the com- 
plexion and character to any book, it should be. when it is designed 
for those entering upon their studies, as yet uncertain where to 
begin, or how to proceed. | 
“Hardly any one has been so fortunate as to pursue the study of 
bis own science under any regular and perfect plan; and there are 
very few with whom a consciousness of this does not make a deep and 
serious impression at some future period, accompanied with severe 
 xegret for the loss of time never to be retrieved. In medicine, 


perhaps, more than in any other science, we begin our studies 
: _ thoughtless and undecided, following whatever is delightful, (as 


much is delighiful,) neglecting the more severe and ‘useful parts: 
_ bat as we advance towards that period in which we are to enter 
upon.a most difficult profession, and to take our place and station 
in life, and when we think of the hesitation, anxiety, and appre- 
hension with which we must move through the first years of prac- 
tice, we begin to look back with regret on every moment that is 
past; with a consciousness of some idle hours; and (what is 
more afflicting still) with an unavailing sense of much ill direeted, 
unprofitable labour: for there is no study which a young man 
venters upen with a more eager curiosity : but, not instructed in what 
is really useful, nor seriously impressed with the importance of 
is future profession, he thinks of his studies rather as the amuse- 
»ment, than as the business of life; slumbers through his more la- 
borious and useful tasks, and soon falls off to the vain pursuit of 


_ theories and doctrines. , 


if] were not persuaded of the important consequences, of the 
infinite gain or loss, which must follow the first steps in every pro- 
fession, 1 should not feel, but, above all, I should not venture to 
show, an anxiety, which may be thought affected by those who 
cannot know how sincere it must be : On in our profession, this 
is the course of things, that a young man, who, by his limited for- 
tune, or the will of his friends, by absence from his native country, 
or by the destination of his future life, is restricted to a few years 
of irregular, capricious, ill directed study, throws himself at once 
into the practice of a profession, in which according to his igno- 
rance or skill, he must do much goodor much harm. Here there 
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is‘no time for his excursions into that region of airy and fleeting 
visions, and for his returning again to sedate and useful labour : 
there is no time for his discovering, by the natural force of his.own 
reason, how vain all speculations are :—in but a few years, at most, 
his education is determined ; the limited term is completed, ere he 


have learnt that most usefu' of all lessons—the true plan of study ; 


his opportunities come to be valued (like every other happiness) on- 
ly when they are lost and gone. 

Of all the lessons which a young man entering upon our profes- 
sion needs to learn, this is, perhaps, the first,—that he should resist 
the fascinations of doctrines and hypotheses, till he have won the 
privilege of such studies by honest labor, and a faithful pursuit of 
real and useful knowledge. Of this knowledge, anatomy surely 
forms the greatest share. Anatomy, even while it is neglected, is 
universally acknowledged to be the very basis of all medical skill. 
Itis by anatomy that the physician guesses at the seat, or causes, 
or consequences, of any internal disease : without nantiey> the 
surgeon could not move one step in his great operations : and those 
theories could not even be conceived, which so often usurp the place 
of that very science, from which they should flow as probabilities 
and conjectures only, drawn from its store of facts. , 

A consciousness of the high value of anatomical knowledge ne- 
ver entirely leaves the mind of the student. He begins with a | 
strong conviction that this is the great study, and with an ardent 
desire to master all its diflicuities: if he relaxes in the pursuit, it 
is from the difficulties of the task, and the seduction of theories too 
little dependent on anatomy, and too easily accessible without its 


help. His desire for real knowledge revives, only when the op- 


portunity is lost; when he is to leave the schools of medicine; when 
he is to give an account of his studies, with an anxious and oppress- 
ed mind, conscious of his ignorance in that branch which 1s to be 
received as the chief test of his professiona} skill ; or when, perhaps, 
he feels a more serious and manly impression, the difficulty and im- 
portance of that art which he is called to practice. _. Bote. 

Yet, in spite of feeling and reason, the student encourages in 
himself a taste for speculations and theories, the idle amusements 
of the day, which, even in his own short course of study, he may 
observe sinking in quick succession into neglect and oblivion, ne- 
ver to revive ; he aspires to the character of a physiologist, to which 


_ want of experience and a youthful fancy, have assigned a rank and 


importance which it does not hold in the estimation of those who 


should best know its weakness or strength. The rawest student, 


proud of his physiological knowledge, boasts of a science and a 


_ name which is modestly disclaimed by the first anatomist, and the 


truest physiologist of this or any age. Dr. Hunter speaks thus of 


_ his physiology, and of his anatomical demonstration :—‘ Physiolo- 
_ “gy, as far as it is known~or has been explained by Haller, and the 


** best of the moderns, may be easily acquired by a student without 
**a master, provided the student is acquainted with philosophy and 
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_“chymistry, andisan expert and ready anatomist ; for with these — 
“ qualifications he can read any physiological book, and understand 
“it as fast.as he reads. toy ee iit 

‘‘ In this age, when so much has been printed upon the subject, 
“there is almost .as little inducement to attend lectures upon phy- 
“‘ siology, as there would be for gentlemen to attend lectures upon 
*‘ government, or upon the history of England. Lectures upon sub- 
* jects which are perfectly intelligible in print, cannot be of much 
‘‘use, except when given by some man of great abilities, who has 

“Jaboured the subject, and who has made considerable improve- 
‘ments either in matter or in arrangement. . . 

“In our branch, those teachers who take but little pains to de- 
* monstrate the parts of the body with precision and clearness, 
“but ra captivate young minds with ingenious speculations, 
“will not leave a reputation that will outlive them half a century. 

“ | always:have studied, and shall continue my endeavours, to em- 
“ploy the ‘time that is given up to anatomical studies. as usefully 
‘to the students as I can possibly make it—and therefore shall never 
“aim at showing what Lknow, but labour to show and describe, 
“as clearly as possible, what they ought to know. This plan rejects 

“all declamation, all parade, all wrangling, all subtilty : to make a 
“show, and to appear learned and ingenious in natural knowledge, 
“may flatter vanity ; to know facts, to separate them from supposi- 
“tions, to range and connect'them, to make them plain to ordina- 
“* ry capacities, and above all, to point out the useful applications, 
“Cis, in my opinion, much more laudable, and shall be the object of 
‘my ambition.’’* Mie 

-* Introductory Lecture published by Dr. Hunter. 


as 


Epixpuren, Serr, 1793. 


PREFACE 
TO 
THE SIXTH EDITION. } 


In givmg this edition of the Anatomy of the Human Body to 
the public, I have recast and arranged the whole, and have added 
several subjects to the original work. I have been careful to re- 

* vise the descriptions, and have made some additions to them ; so 
that I hope these volumes will be found to have fewer errors, and 
to present a more perfect system. ) 

the first part of the work by my brother, I may speak more 
freely. And I may recommend it to those who superintend the 


education of students, to consider whether they have not in it a 


work calculated to open the minds of the pupils to the right un- 
derstanding of the important subjects of their studies, and to give 
them correct and liberal views of their profession, It will not 
soon be surpassed in correctness and minuteness of description. 

J have not dared to touch the History of the Arteries, as deli- 


-- vered by my brother; the rapid. improvement in the surgery of 


the arteries, which followed as a consequence of the first publica- 

tion of this part of the Anatomy, has, with me, made it sacred. 
The nervous system is given here as I have taught it in my lec- 
tures of late years. And the discoveries which I have made in 
this department being now acknowledged, I have thought myself 
at liberty to incorporate the new views of the nervous system with 
this edition of the System of.the Anatomy of the Human Body. 


CHARLES* BELL. 


_.  Sono-SevarE, Lonpoy, 


Ocr. 1826 
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HuMAN anatomy is apart onlyof a more general science, which. 
embraces the knowledge of the structure of all classes of animals, 
from the most simple to the highest; but it is by far the most impor- 
tant part. It should be kept before the anatomist and naturalist, __ 
as a subject of suitable dignity and usefulness, Sb only to animate pes 
their endeavours, but to point them, to give them a direction, and = 
to prove a criterion of their success in the pursuit of useful know- ae 
ledge. On the other hand, human anatomy cannot be highly cul- 
tivated without the assistance of what is called comparative anatomy. — 
It cannot be considered a liberal study, nor properly preserved in 
relation to general science, without a continual reference to natural 
history, ines chain of animal existence. : “ 

Whether there be a perfect chain and gradation of existence, 
some will doubt; that is to say, when the naturalist has arranged 
animals according to their exterior appearance, the anatomist de- 
ranges his ideas, by exhibiting, in the mternal structure, transitions 
and gradations which he did not contemplate, and principles of ar- 
rangement which he had not foreseen. But this does not contro- * 
vert the general principle, that there is a chain of existence through 
the whole ofnature. It only throws us back, mortified that we do 
not perfectly comprehend the system; a conclusion which, how-. 
ever humbling, is exactly what man experiences in the pursuit of 
every other department of knowledge, whether the subject of his 

_ contemplation be the earth he inhabits, the creatures which partake © ao 
it with him, or his own faculties and nature, and his condition in ~ 
creation: and let us make the best of this truth; let us view it as 
promising to us an inexhaustible field for inquiry, and an ever new — 


hope of discovery. 

- “in respect to animals, there are principles in operation, and a 
tructure or organization, which extend, with a certain resemblance, 
through the whole. There is a system of parts to give form; there 
is a substance the seat of irritability; there are parts the seat of 

_ sensibility and enjoyment ; and the powers or endowments of those 
parts, however different, are supplied through the same means. 
They have a circulation of fluids more or less perfect (as we use 
aa. they receive new matter under the influence of 
ox, 1.—€ 


/ 
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thé same appetites; and they perfect or animalize it, and appro- 
priate it, by similar organs. . ? % 
In all the more perfect animals we have a texture of bones, con- 
stituting the skeleton, and giving form and stature ; both bearing up 
the soft parts and protecting them, and at the same time receiving 
_ the influence, and adjusting the effects, of the contractile parts of _ 
_ the’body: for the bones are moulded with a regard to the motions 
. to be performed, and their shapes give a direction to the efforts of 

_ the muscles. 

. The muscles constitute, properly, the fleshy part of the body. 
They consist of a fibrous texture, and are possessed of a peculiar 
animal and living power of contraction : inthem, motion is originated 
by the influence of nerves; and by their operation on the bones, the 
motions and agency of the body are produced. 

The nerves are like white cords, which are every where tracea- 
ble through the body, where sensibility and motion can be perceived. 

' "Phey extend betwixt the brain and the muscular frame, combine 

the muscles in their actions on the bones and joints, and convey to 
them, the influence of the will. 

But these muscles and nerves have powers peculiar to them as | 
living parts ; and all living properties are propagated and continued 

through the influence of the circulating blood: so that, although 
in the nerves, muscles, and bones, we see all that is necessary to the 
mechanism of the frame, we find every where accompanying them, 
arteries, veins, and lymphatics, which are necessary to their consti- 
tution as living parts. ; 

To knit the bones together, and form the articulations, to be a 
bed and proper support for the muscles, to constitute a general — 
bond of union betwixt bones, muscles, nerves, and blood-vessels—a . 
certain cellular texture is necessary. This common cellular sub- 
stance extends over the whole frame, unites the rudest parts, as the | 
bones, and sustains the most delicate vessels, and such as are not — 
visible to the naked eye; it constitutes, therefore, a very large pro- 

. 
2 


portion of the body, and is common to all animals. 
_ ‘Still, in what is here described, we have only the common tex- 
_ ture of the frame of animal bodies; and, suppose them so consti~ 
tuted and possessed of their endowments, to feel or suffer, to re-act 
and to move symmetrically, how are these powers to be continued, 
and the delicate textures to be preserved? This consideration leads 
to the second division of the Anatomy, the viscera, the organs for 
the reception and assimilation of new matter. a 
To the circumstances of volition and locomotion, are owing the 
necessity for an alimentary canal. The vessels of vegetables, ex- — 
tended in their roots, draw nourishment from the soil; but ania 
must have these vessels and absorbing mouths internal, and the nu- 
tritious matter conveyed to them through an intestinal canal. In 
this canal, various processes are performed, suiting the contained 
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matter to its new condition, and fitting it to be received into the 
living vessels, and gradually assimilating it to the condition of the cir- 
culating blood.» In man, the food requires no preparation but of 
mastication, and is directly carried into a digesting stomach. Di- 


Ps ot is the first and the most essential change wrought upon the 


: after that it is sent into the intestines and subjected to the 
operation of certain secreted fluids, which separate, and, as it 
were, refine the pure and nutritious fluid of digestion. It is then 


subjected to the absorbent mouths of the lacteals of the intestines, — 
by a process as curious as any to be observed in the animal func-— 


tions, and incapable of being explained on the common principles 
of fluids acting on dead matter out of the body. By the lacteals, 
the fluid destined to supply the waste of the body is carried into 
the circulating system. — 

The circulating system consists of heart, arteries, and veins, a 
set of tubes continuous throughout, which transmit the blood through 
the whole body. The blood is sent outward by the arteries, and 
returns by the veins, and thus moves in a continual stream, urged 
on by the contraction of the containing tubes and cavities. 

In animals which have a circulation, the blood is a vehicle which 


is constantly receiving from the alimentary canal, what it furnishes 


to all parts of the body for their growth. It is in its distribution to 
the extremities of the arteries that it effects those purposes of nu- 
trition. In the very lowest animals, some physiologists have per- 
suaded themselves that the vessels carry the fluid directly from the 
stomach to the parts of the frame, to nourish them. But in the 
more perfect animals, we know that it is not so. 

The new fluid which has come from the organs of digestion and 
assimilation, is not fit for the purposes of nutrition, until it has 


- suffered the influence of the lungs. Nor is the blood, which returns 


pe 
ty 


from the body by the veins, capable of sustaining the endowments 


or properties which distinguish the different textures as living parts, 
until it be submitted to the same operation. 

Lungs, therefore, are an essential part of the organic functions 
of all living beings. Vegetables, and those animals which have no 
true circulation, respire through the whole of their surface, or they 
have the air admitted into the interior of their bodies through dif- 
ferent foramina, and by air vessels, which accompany the blood- 
vessels in their distribution to the body. It is a beautiful display, 
fo see minute tubes distributing air and mingling with those carry- 
ing blood, as if they were as necessary to the health and exercise 


of the living properties: and so it is proved by the survey of 


animated nature, to be in some way essential to the existence of 


: ‘life, that the blood and the pure air shall mutually influence each 


F ° 
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other. ; 
In the more perfect animals, the lungs admit the air in contact 


_ avith the blood: they consist of innumerable cells, having connexion 
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with the wind-pipe or trachea, and by the muscular apparatus of 


the chest or thorax, these cells are expanded and, compressed al- 
ternately ; so that the atmospheric air is alternately permitted to 
press or sink into these cells in inspiration, and is again discharged 
in expiration. To the cells of the lungs, a grand division of the 
circulating system of vessels is transmitted: arteries carrying the 
blood to them, and veins returning that blood again to the heart. 


—By means of these vessels the blood in the lungs is exposed to 


the influence of the atmospheric air, and through its influence it is 
purified. 
This is the meaning of what is termed the double circulation, 
nd the double heart ; for in the higher and warm-blooded animals, 
the e is a heart consisting of two cavities for receiving the blood 
from the body and transmitting it to the lungs, and there is another 
heart of two cavities for receiving the blood from the lungs and 
transmitting it to the bedy. 
These four cavities are tied together by the mterlacement of 
their muscular fibres; and their walls being animated by the same 
nerves, are in every respect combined, and subject to the same 


excitement : so that as the principal force of circulation is in the” 


heart, (for so we call the union of the four cavities,) the cireula- 
tion in the body and the circulation in the lungs are regulated by 
the heart’s excitement, and always correspond. 

The air respired must contain oxygen, or vital air; the air re- 
turned from the lungs is loaded with carbonicacid gas. The blood 
which had received the operation of the oxygen upon it was venous, 
dark coloured, and unfit for the offices of life ; but, on returning 
from the lungs, it has parted with its carbon,—it has become 
purer in colour; it is the bright vermilion-coloured blood which, 
from its being transmitted through the body by the arteries, is 
called atria blood. 

No animals respire by a particular organ except those that have 

a real circulation of the blood; because, in them, the heart and 
vessels are so ordered, that no blood is transmitted to the body, 
unless the whole or part has been subjected to the offices of the 
lungs and purified, and made capable not merely of conveying the 
nutriment and material of the bodily frame, but also of supporting 
the vital energies, whatever these may be. Whether it is the nerve 
which has to feel, or the muscle to contract, no quality of life can 
be long supported in the organ without the supply and actual con- 
tact of the pure or arterial blood. 

In this introductory survey of the animal economy, we perceive 
that the functions may be divided into three distinct orders. 

We perceive that if animals required no support, and if they 
held an independent existence, the faculties of sensation and mo- 
tion would suffice, and nerves and muscles would constitute the 


whole active frame. These are the functions which anatomists — 
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eall the animal functions, by which we might suppose the lower 
properties of our nature were meant ; but the term is used in con- 
tradistinction to vegetable life, which ‘enjoys neither sense nor 
motion. 

In opposition to the animal functions are the vital functions, by 
which are meant those which serve for the preservation and reno- 
vation of the machine ; such as the offices of digestion, absorption, 
circulation, respiration, and the excretions. 

Finally, the duration of each individual is defined and limited. 
There is a continual change and renovation of the frame, an intes~ 
tinal motion, a separation and an absorption of its particles, by 
which the body is ever new; but the life, the active principle, suf- 


fers change in infancy, youth, maturity, and the debility of age and 


death. Such is the law of animal existence. By which we see 
the necessity of a system of superadded parts, and a third order of 
functions: organs of generation, by which the individuals that 
perish are replaced by others, and by which the existence of each 
species of animals is maintained. 

On the whole, and surveying what is common to all animals, we 


_ perceive,—and all men who do not allow their passions to inter- 


* 


fere with their philosophical opinions, must acknowledge,—that 
there is a principle of life which holds those bodies which enjoy it, 
subjected to a different law from inanimate matter ; that the prin- 
cipal character of this power is to withdraw the bodies it animates 
from the influence of those mere chemical affinities to which, from 
the multiplicity of their component parts, their mixture, moisture, 


and temperature, they would have a strong tendency, and to which | 


they are immediately exposed on death, and whereby their tex- 
tures* are reduced to their original elements. 


* Bicuart, the illustrious founder of the science of General Anatomy, classi ele- 
mentary tissues, from which all the TEXTURES of the body are formed, in the ing 
manner : ’ 

8 Osseous, 
9 Medullary, 
10 Cartilaginous, 
f1 Cellular, 11 Fibrous, 
2 Nervous of animal life, 12 Fibro-cartilaginous, 
General or | 3 Nervous of organic life, Special or | 13 Muscular of animal life, 
Primitive 4 4 Arterial, Srcondarys 14 Muscular of organic life, 
Tissues. 5 Venous, O Teseues TY 15 Mucous, 
6 Exhalants, ; 16 Serous, 
7 Absorbents and their glands, 17 Synovial, 
4 18 ulous, 
19 Dermoid, 
|= Epidermoid, 
21 Pilous: 


The defect of this elassification is obviously that of making too many tissues, since seye- 
ral of those above specified are but modifications of the same. Various writers on the sub- 
ject have proposed new classifications. We do not think it necessary to give any other 
than those of Beclard and J. F. Meckel. 

Bec anv divides the tissues into 11 classes:—1. cellular and adipous ; 2. serous mem- 
branes; 3. tegumentary membranes; 4. vascular system; 5. glands; 6. ligamentous 
tissue; 7. cartilages ; 8. osseous system; 9. muscular system; 10, nervous; 11. acci- 


ons. 

MECcKEL makes ten elementary tissues: —I. the mucous ; 2, the vascular ; 3. nervous ; 
4. osseous ; 5. cartilaginous; 6, fibrous; 7. fibro-cartilaginous; 8, muscular; 9. se- 
rous ; 10. dermoid,—J. D, G, 
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SUPPLEMENTARY INTRODUCTION. 


BY THE AMERICAN EDITOR. 


‘l'ap sentiment expressed by the Author, in the preceding paragraph, is 
entirely accordant with the definition given by Bicuar, in his immortal 
Treatise on Life and Death. From this work we shall here condense 
the excellent observations made in relation to the two remarkable modi- 
fications of life, termed by him, animal and organic. 

Life is the sum of the functions which resist death. The measure of 
life being in general the difference which exists between the effort of ex- 
ternal agents, and that of the internal resistance ; the excess of the former 
announces.the feebleness of life; the predominance of the latter is the 
index of its strength. 

Such is life considered in the aggregate ; but examined in detail, it ex- 
hibits two remarkable modifications ; one of which is common to ape 
bles and animals, the other belonging exclusively to animals. The vege- 
table exists only from within, having no relation with surrounding bodies, 
except those of nutrition ; it commences, grows, and perishes, fixed to the 
soil that first received the germ. The animal has connected with this 
internal life ; which it enjoys in the highest degree, an external life, which 
establishes numerous relations between it and surrounding objects, 


unites its existence with that of all other beings, separates or approaches 


them according to its fears or necessities, and seems, in appropriating to — 
itself every thing in nature, to refer the whole to its peculiar existence. 


Hence animal functions form two very distinct classes; one concerned _ 
in the actions which assimilate extraneous materials to the sustenance of 


the body, and reject matters which have become effete, constituting the 
internal life. The other which enables it to perceive surrounding ob- 
jects, reflect upon its sensations, move voluntarily according to their influ- 
ence, and most commonly “express by the voice, its desires, fears, plea- 
‘sures or pains. 
sum of the first class of functions, may be called oreanic LER. : 

that of the second we name animal LirE, because it is the exclusive at- 
fribute of the animal kingdom, 


‘ 


ila 


cause diminution of the dis-assimilating actions. 
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. Generation does not enter into the series of phenomena of either of 
these modifications of life, which relate to the individual ; while genera- 
tion refers to the species, and is but indirectly connected with most of 
the other functions ; commencing long after the other functions have 
been in operation, and ceasing long before they are discontinued. 


Animal and organic life are both composed of two orders of func- 


tions, succeeding and connected with each other in an inverse manner. 
The first order in animal life, is established from the exterior of the body 
towards the brain. ‘The second from that organ towards those of loco- 
motion and voice. The impression of objects successively affects the 
senses, nerves, and brain. The senses receive, the nerves transmit, and 
the brain perceives the impression, which being thus received, transmit- 
ted, and perceived, constitute our sensations. 

A very exact proportion exists between these two orders of functions ; 
the developement of one being attended by increased energy of the other : 
vividness of sensation being always allied with vivacity of motion. 

A double movement also is in operation in organic life; one of which 
incessantly composes, and the other decomposes the animal. Hence 
elements are continually changing, though the organization remains the 
same. ‘The nutritive molecules are successively absorbed, rejected, pass 
from the animal to the plant, thence to dead matter, again return to the 
animal, and are again reabsorbed. ‘'T'o this constant circulation of mat- 
(SG organic life is adapted by two orders of functions. 1st. The assimt- 

e, consisting of digestion, circulation, respiration, and nutrition. 
2d. The dis-assimilative, risaeigasotire circulation, exhalation, and se- 
cretion. 

_ The sanguineous system occupies a middle rank, having the molecules 
fbn are to be assimilated, circulating along with those which have 


already been employed. This system constitutes the centre of Fes 
as the brain is of animal life. There is not the same relation existing ae 

a en the two orders of functions of organic life, as is found between 
t 


imal life : the feebleness of assimilation, does not pie 


- The marks which essentially distinguish the organs of aniinal 
those of organic life, are Ist. The regularity of the organs of animal life. 

The sense of sight is derived from two globes corresponding precisely 
im character ; the sense of hearing from two organs in all respects cor- 
respondent ; and that of smell from an organ of which one portion 
is throughout a copy of the other. The organ of taste is symimetrical, 
being separated by a median line, although covered by an u vided 
membrane; and the skin, although extended universally over the surface, 
is not deficient in traces of separation, which show that the organ of 


“ 
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touch is formed in an analogous manner. The depressions below the 
nose, middle of the lips and chin ; the navel, raphe of the perineum, pro- 
jection of the spinous processes, and hollowing of the middle of the back 
of the neck, serve to indicate the fact. 

The nerwes of the organs of sense, excepting that of touch, are evi- 
dently arranged in symmetrical pairs. The nerves of locomotion, the 
muscles, bones and their dependences, the larynx and its accessories, 
have all a regularity which is never to be mistaken. 

The brain, the organ which receives impressions, is remarkable for the 
regularity of its forms. The parts which are in pairs resemble each other 
exactly, while the central parts are separated by a median line, and are 
perfectly symmetrical. Symmetry is, in fact, so peculiarly the charac- 
teristic of animal life, that the moment the muscular and nervous sys- 
tems become irregular, they no longer pertain to the animal functions. 
The muscular fibres of the heart and intestines, and the irregular distri- 
bution of the trisplanchnic or ganglionic nerve, may suffice in proof of 
this statement. 

. 2d. The irregularity of the Viscera of organic Life. 

The viscera of organic life are of an entirely opposite character. Of 
the digestive system, the stomach, intestines, spleen, liver, &c. are all 
irregularly disposed. In the circulatory system, the heart, great vessels, 
such as the arch of the aorta, the venie cave, azygos, vena porte, and 
arteria innominata offer no trace of symmetry. Continual varieties pre- 
sent themselves in the vessels of the extremities, and what is remarkable, 
is, that the irregularities of arrangement on one side are not necessarily 
accompanied by irregularity on the other. 

_ The respiratory apparatus at first sight appears exactly regular. Yet 
the right bronchus differs in length, diameter, and direction #om the left ; the 
right lung has three, while the left has but two lobes. There isan obvious 
difference in volume between the right and left#ang. The pulmonary 
arteries are unlike in their courses and diameters : the mediastinum upon 
which the median line falls, deviates sensibly to the left ; all of which, 


circumstances show, that the corto law of irregularity suffersno ex- 


jon in relation to the resp‘ratory organs. 
he organs of exhalat#on, absorption, the serous membranes, thora- 


cic duct, the great Jymphatic vessel, the secondary absorbents of all 


parts, have throvghout an unequal and irregular distribution. In the 


glandulous system, we see the crypts or mucous follicles distributed 

irregularly in their respective membranes. The pancreas, liver, and even 

thesalivary glands, although at first sight more symmetric, are not found 

to be so exactly beneath the median line. The kidneys differ from each 

other by their position, the number of their lobes in the child, the length 
Vor. L—D 
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and size of their arteries and veins, and especially by their frequent 
varieties. 

From all the foregoing observations, it is evident that animal life is dou- 
ble ; that its phenomena executed at the same time on both sides, form 
on each of these sides a system independent of the oppositessystem, one 
of which may exist, although the other has ceased to act, being, doubt- 
less, destined reciprocally to supply each other’s place. This we see 
occur in common morbid affections, where the animal sensibility and 
mobility being weakened or entirely suspended in one of the symmetric 
halves of the body, does not preserve any relation with surrounding ob- 
jects. In this case the individual is on one side nothing better than @ 
vegetable, while on the other he preserves all the characters of animality, 
by the sense and motion which remain. 


Organic life, on the contrary, forms a single system, where all is alliod 


and co-ordinate, where the functions of one side cannot be interme 
without necessarily extinguishing those of the other. Disease of | 

left side of the liver, influences on the right, the state of the stomach ; 5 if 
the colon on one side cease its action, the opposition portion must also 
suspend its movements ; the same stroke which arrests the circulation in 


the great venous trunks and right side of the heart, must also check it in | 


the left portion and the great arteries. Should all the viscera of organic 
life have their actions suspended on one side, death must inevitably fol- 
‘low. Nevertheless, this assertion is general, and relative to the aggre- 
gate of organic life, and not to all the insulated phenomena ; some organs 
-b€ this system being actually double, and like the lungs and kidneys, being 
able en one side to supply the place of the other. 

The vieera of organic life are not only subject to individual icrogdtale 
ties, but frequently the whole of the organs within the chest and abdo- 
men have been fownd transposed ; those of the right being found on the 
left side, and the conwary, It is in the viscera of organic life that we 
find by far the greatest numhey of deviations from the normal structure. 

The actions of the functions vf animal life, are characterized by a har- 
mo ny, equal to their perfect symmeuy ; while the actions of organic life 
are as discordant as the viscera belonging thereto are irregular in their 
conformation. x 

The precision of sensation appears to be in propertion to the exact simi- 
Jarity of the two impressions, of which each is the collection. The right 

is imperfect, when one eye being stronger than the other is. more vividly 
affected, and transmits a stronger image to the brain, It is to avoid this 
confusion, that we close one eye when the other is artificially increased in 


power by a convex glass, which interrupts the harmony of the two organs. _ 


We have the same effect produced naturally, when in equinting: we turn 


4 


3 
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the weaker eye from the object, while the stronger is fixed upon it, and 
thus avoid the inequality of impression. 

The same sort of observation may be extended to all the organs of 
sense ; according to their peculiar characters, the harmony of action of 
two symmetric organs, or of two similar halves of single organs, being’ 
essential to the perfection of sensations. The perfection of the internal 
senses, derived immediately from external sensations, the mémory, ima- 
gination, and judgment, depend on the harmony existing between the 
two portions of the brain, in which the nerves of sense terminate. 

Should one hemisphere of the brain be more perfectly organized than 
the other, more developed at all points, and therefore more susceptible of 
vivid impressions, the perception will be confused, for the brain is to the 
intellect what the senses are to the brain. ‘Thus, if the want of harmony 
in the external sensitive system disturbs the perception of the brain, why 
will not the*intellect perceive confusedly when two hemispheres of une- 
qual force do not reduce to one, the double impression they have 
received ? ’ 

The opposite of all this harmony of action is to be observed in the 
functions of organic life, and it is sufficient to.refer to those of respira- 
tion, circulation, and secretion, to supply multitudes of examples of the 
truth of the statement.” 

In the organs of animal life, we see throughout regular alternations of 
activity and repose, The organic functions are continued without inter- 
ruption throughout life, or if at ail suspended, at the hazard of its imme- 
diate destruction. — All the secretions are performed without interruption, 
and if some periods of remittance. are observed, as in the bile during diges- 
tion, or the saliva during mastication, these periods refer to the intensity 
and not to the entire exercise of the function, Exhalation and absorption 
incessantly succeed each other ;—nutrition is never inactive; the double 
movement of assimilation and disassimilation from which it results has no 
other limit than that of life. — . 

The difference between organic and animal life is still farther shown 
by their difference of duration. The functions of organic life commence 
the first actions of the embryon. Animal life’éannot be said to begin 
until after birth, unless we suppose that some indistinct sensation of touch: 
is caused by the striking of the feetus against the sides of the womb. The 
organic actions, though differing in force and activity from what they 
_ become at a more advanced age, are nevertheless in constant operation, 
and require but a short time after birth to attain their entire perfection. 
The organs of animal life, after birth, are but just commencing their 
actions, and require a long continued education to arrive at their greatest 
degree of excellence. . 
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The distinction between the two modifications of life continues to be 
kept up in their different periods of decline and extinction, Natural 
death | terminates the animal life, nearly altogether, before organic life is 
much impaired. The animal functions fail successively. Sight grows 


feeble, indistinct, and is lost. Sounds affect the ear but slightly and con- 


fusedly until the function is entirely lost. The skin withers, wrinkles, 
has little circulation, and becomes obtuse in its sensibility. Smelling i 1s 
no longer performed, and taste, although it lingers to the last, is at 
length altogether extinct. With the senses the understanding disappears _ 


| —perception, imagination, memory fade away. Memory, however, 


_ life continue in activity. In this respect, the state of an animal dying ae 


~ 
f 2 


faithful tothe vividness of early impressions, remains capable of recalling 
the past, even when the senses no longer are capable of exciting ideas of 
the present. The aged differ from infants in this; the latter ju 


according to immediate sensations, the former from those heretofore ex. 
perieniced. Both conditions are liable to great errors, since both the pre+ — 


sent and past, are equally necessary in our sensations, to the corrects 
ness of judgment ; when either is wanting they cannot be compared, unt 


> the judgment c cannot be correct. 


“We thus readily perceive, that the external functions, or of pare’ ‘life, 
are necessarily extinguished in the old man, while the functions of organic 


natural death, approaches the state of one in the maternal 
even to that of a vegetable, which only lives internally, and to hl 
Pe wgek silence. 

If we now recollect, that sleep retréridhes more than one third of we." 
detalii of animal life, and add to its entire inaction during” the first — 
nine months, the almost total inactivity to which it is reduced d e 
last period of existence, it will be easy to see how great is the dispr 


portion existing between the duration of animal and organic life. by a 


The idea of our last hour is only painful, because, in terminating our 


: animal life, it arrests all the functions which place us in relation with sure 


rounding objects. - It is the privation « of these funesone, that seatters fear 
and dread upon the borders of the grave. It is not pain that we fear ; 
for how many dying persons would purchase a continuance of existence 
at the price of uninterrupted. sufferings ? 2 Observe the animal that lives 
but little, except within, and whose external relations have reference 
solely to his material wants + the ininfediate «satay of death is bee: 
panied by no uneasiness. 

If it were possible to ssiieedihas man in Wei death affecting only the 
internal functions, as circulation, digestion, secretion, &c. would leave 
the whole functions of animal life untouched ; ‘such an individual would 


* 


shia ay with indifference the approach of the end of organic i ; because 


o~ 
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7 “he would be sensible that the good 0 


that previously ycoltetitutee his Saghinde ae 

life « degrees, if each of the te which 

) are successively broken, we relinquish yur enjoyments 
perceiving the loss, and have already forgotten their value when 
‘ield to the stroke of death. — Thus, the decay of the old man resem- 

he perishing of a vegetable, which without external relations, and 


, las no appecoueng of life, is equally free an the acueceneyre 
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FORMATION AND GROWTH OF BONES. 


Ir is not easy to explain, in their natural order, the various parts _ 
ie, Of Which the human body is composed ;* for they 
@have that mutual dependence upon each other, that 
continual circle of action and reaction in their va- 
rious functions, and that intricacy of connection and 
close dependence, in respect of the individual parts, 
that as ina circle there is no point of preference 
from which we should begin to trace its course, there 
is in the human body no function so insulated from 
the other functions, no part so independent of other 
parts, as to determine our choice. We cannot begin 
without hesitation, or hope to proceed in any perfect 
course ; yet, from whatever point we begin, we may 
so return to that point, as to represent truly this 
consent of functions, and connection of parts, by 
ee which it is composed into one perfect whole. ~ 
As dead parts, the bones are the most permanent, unchangeable 
parts of all the body ; while as living parts, and partaking in the laws 
__of the living system, their substance changes continually. We 
see them exposed to the seasons, without suffering the smallest 
change ; remaining for ages the memorials of the dead; the evi- 
dence of a former race of men, or of animals which have ceased to 
_ exist since the last great revolution of our globe ; the proofs of such 
changes on our globe as we cannot trace but by these uncertain 
marks. It is from such circumstances that we are apt to conceive, 
that even in the living body, bones are hardly organized, scarcely par- 
taking of life, not liable, like the soft parts, to disease and death. 
But minute anatomy, the most pleasing part of our science, unfolds 
and explains to us the internal structure of the bones ; shows their 


me Sak represents the skeleton of the arm of the foetus; it is dried, and 


the cartilages have shrunk and become of a dark colour, the portions of the 
b which have begun to form are visible in the scapula, clavicle, humerus, radius, 


bones, and some of the phalanges of the fingers. 


- DuHamel believed, that as the bark formed the wood of a tree, add- 


ye 
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myriads of vessels, and proves them to be as fullof blood as the most — 
succulent and fleshy parts, and as subject to change ; having, like — 


them, their periods of growth and decay ; that they are more liable 


to accidents, and as subject to internal disease. 


The phenomena of fractured bones first suggested some indistinct 
notions of the wayin which bone might be formed, It was observed, 
that in very aged men, a hard crust was often formed upon the 


surface of the bones; that the fluid exuding into the joints of gouty — 


people, sometimes | ‘coagulated into a chalky mass. ‘Le Dran had 
thought that he had seen in a case of scrophulous bone, an exuda- 
tion which flowed out like wax, and hardened into perfect bone. 

Daventer that he had seen the juice exuding from a split in a bone, 
coagulate into a bony crust; and they thought it particularly well 
ascertained, that callus was but a coagulable juice, which might be 
seen exuding directly from the broken ends, and which gradually 
coagulated into hard bone. ‘The best physiologists did not scruple 
to believe, that bones, and the callus of broken. bones, were formed 
of a bony juice, which was deposited by the vessels of the part, and 
which passing through all the successive conditions of a thin uncoag- 
ulated juice, of a transparent cartilage, and of soft and flexible bone, 


became at last, by a slow coagulation, a firm, hard, and perfect 


bone, depending but little upon vessels or membranes, either for its 
generation or growth, or for nourishment in its perfect state, ‘This 
opinion, erroneous as we now know it to be, once prevailed ; and if 
other theories were at that time proposed, they did not vary in any 


very essential point from this first notion. . De Heide, a surgeon of 


Amsterdam, believed that bone or callus were not formed from a co- 
agulable juice, but from the blood itself. He broke the bones of 
animals, and, examining them at various points of time, he never 
failed (like other ' speculators) to find exactly what he desired to find. 
“In every exp nt,” he founda great effusion of blood = 
the muscles, an Phdimd the broken bone; and he as easil 
this blood through all the stages of its progress. In the first day a 
and fluid; by and by coagulated ; then- gradually becoming white, 
then cartilaginous, and at last (by the exhalation of its thinner parts) 
hardening into perfect bone. 

It is very singular, that those who abjure theory, and appeal to ex- 
periments, who profess only to deliver facts, are least of all to be 
trusted ; for it is theory which brings them to try experiments, and 


_ then the form and order, and even the result of such eriments, 
must bend to meet the theories which they were designed to prove : 
it is by this deception that the authors of two rival doctrines arrive 


at opposite conclusions, by facts directly opposed to each other. 


ing, by a sort of secretion, successive layers to its growth, the peri- 
osteum* formed the bone at the first, renewed it when spolloy. or 


33 
* The prriosTeUM is a strong fibrous membrane, covering ‘the whole “iain of 
the bones except where their articular extremities are tipped with cartila; and 
haying inserted into ft the tendons, ligaments, an d aponeurotic expansions. It is in 
infancy soft, thiek, and readily separable ; in adult life, it is more compact, 
thinner in texture, adhering firmly to the bones, i in consequence of haying 
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cutaway, and when broken, assumed the nature of bone, res 
paired the breach. He broke the bones of pigeons, and, allowin 
them to heal, he found the periosteum to be the chief organ for re- 
producing bone. He found that the callus had no adhesion to the 
broken bone, was easily separated from the broken ends which re- 
‘mained rough’and bare ; and, in pursuing these dissections, he found 
the periosteum fairly glued to the external surface of the new bone ; 
or he found rather the callus or regenerated bone to be but a mere 
thickening of the periosteum, its layers being separated, and its sub- 
stance swelled. On the first days he found the periosteum thick- 
ened, inflamed, and easily divided into many lamelle, or plates ; but 
while the periosteum was suffering these changes, the bone was in 
no degree changed. On the following days, he found the tumour of 
the periosteum increased at the place of the fracture, and extending 
further along the bone ; its internal surface already cartilaginous, and 
always tinged with a little blood, which came to it through the ves- 
sels of the marrow. He found the tumour of the periosteum 
spongy, and divisible into regular layers, while still the ends of the 
bone were unchanged, or only a little roughened by the first layer of 
the periosteum being already converted into earth, and deposited 
upon the surface of the bone: and in the next stage of its progress, 
he found the periosteum firmly attached to the surface of the callous 
mass. By wounding, not breaking the bones, he had a more flat- 
tering appearance still of a proof; for having pierced them with 
holes, he found the holes filled up with a substance, proceeding from 
the periosteum, which was thickened all round them. In an early 
stage, this plug could, by drawing the periosteum, be pulled out 
from its hole: in a more advanced stage, it was inseparably united 
to the bone so as to supply the loss. 

Haller, doubting whether the periosteum, a thin and delicate 
membrane, could form so large a mass of bone or callus, repeated 
the proofs, and he again found quite the reverse of all this: That 
the callus, or the original bone was in no degree dependent on the 
periosteum, but was generated from the internal vessels of the bone 
itself: That the periosteum did indeed appear as early as the cartilage 
which is to produce the bone, seeming to bound the cartilage, and 
give it form; but that the periosteum was at first but a loose tissue 
of cellular substance, without the appearance of vessels, or any mark 
of blood, adhering chiefly to the heads or processes, while it hardly 
touched the body of the bone. He also found that the bone grew, 
became vascular, had a free circulation of red blood, and that then 


osseous matter from its internal surface. Its fibres, except in the flat bones, are 
commonly arranged according to the length of the bones, the outer layer being 
longer and the inner shorter ; fibres appear to pass thence into the bone accompany- 
ing the blood-vessels which enter them from this membrane, making its adhesion 
much stronger. The periosteum receives blood-vessels from the adjacent arteries, 
which divide minutely in its substance, sending the branches just mentioned. The 
lymphatic vessels are few in number, and the nerves must be exceedingly small, as 
no sensibility is evinced by the periosteum, except when injured while m a state of 
infl m. The uses of this membrane, as may be readily gathered from what 
has been said, is to vey the blood-yessels to and from the bone, tegulate the 
growth of the bone, . D.G. 
Vor. I—E 
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only the vessels of the periosteum began to carry red blood, or to 
adhere to the bone. We know that the bones begin to form in 
small nuclei, in the very centre of their cartilage, or in the very cen- 
tre of the yet flexible callus, far from the surface, where they might 
be assisted by the periosteum; and here it is justice to add, that, 
while these questions were agitated on the continent, Dr. William 
Hunter had proved that the callus of broken bones was organized, 
and that the secretion of bone into it proceeded from the arteries 
taking on them a new action, and secreting the earthy matter into 
the first formed subtance. 

- Thus has the formation of bone been falsely attributed to a gela- 
tinous effusion, gradually hardened ; or to that blood which must be 
poured out from the ruptured vessels round the fractured bone; or 
to the induration and change of the periosteum, depositing layer 
after layer, tillit completed the form of the bone. . 

But when, neglecting theory, we set ourselves to examine, with an 
unbiassed judgment, the process of nature in forming the bones, as 
in the chick, or in restoring them, as in broken limbs, a succession 
of phenomena presents themselves, the most orderly, beautiful, and 
simple of any that are recorded in the philosophy of the animal 
body : for if bones were but condensed gluten, coagulated blood, or 
a mere deposition from the periosteum, they were then inorganized, 
and out of the system, not subject to change, nor open to disease ; 
liable, indeed, to be broken, but without any means of being healed 
again; while they are, in truth, as fully organized, as permeable to 
the blood, as easily hurt, and as easily healed, as sonia pain,* and 


as regularly changed as the softer parts are. We are not to refer — 


the generation and growth of bone to any one part. It is not formed 
by that jelly in which the bone is layed, nor by the blood which is 
circulating in it, nor by the periosteum which covers it, nor by the 
medullary membrane with which it is lined ; but the whole system 


- ofthe bone, of which these are parts only, is designed and planned, 


is laid out in the very elements of the body, and goes on to ripeness, 
by the concurring action of all its parts. The arteries, veins, and 
lymphatics, exist in the cartilage or the membranes, before bone 
is formed. At a certain regular period, the arteries, by a deter- 
mined action, deposite the bone; which is formed commonly in a 
bed of cartilage, as the bones of the leg or arm are; sometimes be- 
twixt twolayers of membrane, like the bones of the skull, where true 


_ cartilage is never seen. 


F My readers understand that cartilage is a substitute for bone in 
the early months of the fcetus ; that at a regulated period in each 
bone, at a given point, and in a perfectly regular manner, portions 
of the cartilage are absorbed, and bone deposited. 

_._. This cartilage never is hardened into bone; but, from the first, it 
is in itself an organized mass. It has its vessels, which are at first 
transparent, but which soon dilate ; and whenever the red colour of 
the blood begins to appear in them, ossification very quickly fol- 


* The obscurity on this subject is from the neglect of defined terms. We shall 
coeeny see that the sensibility possessed by the bones, and the kind of pain to which 
theysare subject, ditfers from the sensibility and pain of the skin and soft parts. 
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lows.* The first mark of ossification is an artery, 
which is seen running into the centre of the car- 
tilage, in which the bone is to be formed. Other 
arteries soon appear, overtake the first, mix with — 
it, and form a net-work of vessels; then a centre 
of ossification begins, stretching its rays according — 

‘the length of the bone, and then the cartilage 
begins to grow opaque, yellow, brittle ; it will 
no longer bend, and the small nucleus of ossifica- 
tion is felt in the centre of the bone, and wlien 
touched with a sharp point, is easily known by 
its gritty feel. Other points of ossification are 
successively formed; always the ossification is 
foretold by the spreading of the artery,.and by the 
arrival of red blood. Every point of ossification 
has its little- arteries, and each ossifying nucleus 
has so little dependence on the cartilage in which 
it is formed, that it is held to it by vessels only ; and 
when the ossifying cartilage is cut into thin slices, 
and steeped in water till its arteries rot, the nu- 
cleus of ossification drops spontaneously from the yew 
cartilage, leaving the cartilage, like a ring, witha = "OW 
smooth and regular hole where the bone lay. This is because the 
cartilage was a substitute for the bone, and, because preparatory to 
the formation of the nucleus of bone, the cartilage is absorbed, and 
a bed prepared for the new formation. 

The colour of each part of a bone is proportioned exactly to the 
degree in which its ossification is advanced. When ossification be- 
gins in the centre of the bone, redness also appears, indicating the 
presence of those vessels by which the bony matter is to be poured 
out. When the bony matter begins to accumulate, the red colour 


of those arteries is obscured, the centre of the bone becomes yellow — 


or white, and the colour removes towards the ends of the bone. In 
the centre, the first colouring of the bone is a cloudy, diffused, and 
general red, because the vessels are profuse. Beyond that, at the 
edges of the first circle, the vessels are more scattered and asunder, 
distinct trunks are easily seen, forming a circle of radiated arteries, 
which point towards the heads of the bone. Beyond that, again, 
the cartilage is transparent and pure, as yet untouched with blood ; 
the arteries have not reached it, and its ossification is not begun. 
Thus, a long bone, while forming, seems to be divided int a 
various coloured zones. The central point of most perfect ossifica- 
tion is yellow and opaque. On either side of that, there is a zone 


of red. On either side of that, again, the vessels being more spa- 
ringly distributed, form a vascular zone, and the zone at either end is _ 


j ny ; but the L eoreny aa are yet cartilage. — _—- 
owever, entering the arteries and veins in the cartilaginous extremities ; the 
black spots in the midst of the cartilage mark the agusins of ossification, and for- 
mation of the epiphysis. 


Waits: 


e we 


* This figure represents the tibia of a fetus cut through. The central part (dia- 
physi) is already bo seb bined ‘ey 
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transparent ‘cartilage.* The ossification follows the vessels, and 
buries and hides those vessels by which it is formed: The yellow and 
opaque partexpands and spreads along the bone: The vessels ad- 
vance towards the heads of the bones: The whole body of the bone 
becomes opaque, and there is left only a small vascular circle at 
either end ; the heads are separated from the body of the bone by a 
thin cartilage, and the vessels of the centre, extending still towards 
the extremities of the bone, perforate that cartilage, pass into the 
head of the bone, and then its ossification also begins, and a small 
nucleus of ossification is formed in its centre. Thus the heads and 
the body are, at the first, distinct bones formed apart, joined by a car- 
tilage, and not united till the age of fifteen or twenty years. 

Now we know the difference of apophysis, and epiphysis, for ana- 
tomists make a sort of juggle betwixt these names, as if they were 
engaged in important matters, The apophysis is a process, or pro- 
jection of bone. The epiphysis is the distinct portion of the bone, 
which is formed in a distinct nucleus of bone, and becomes afterwards 
joined and incorporated with the main body of the bone, and may 
then be described as an apophysis. 

It is more important a great deal to observe, that as the extremi- 
ties of the long bones forming the articulations are joined to the bo- 
dies or shafts by cartilage in childhood and adolescence, they are 
subject to be torn off, and to present a very puzzling case, that is, a 
fracture without crepitus ; for as the crepitus of the fractured bone 
arises from the irregularity of the broken ends, and as in this sort of 
fracture [or diastasis] the surfaces are smooth, the surgeon is liable 
to be deceived, and the patient to permanent lameness and distor- 


_ tion. I have some specimens in my museum of this accident. 


The vessels may be seen entering in one large trunk (the nutritious 


artery) into the middle of the bone.t From that centre they ex- 


tend towards either end, and the fibres of the bone extend in the 
same direction; there are furrows betwixt the rays, and the arteries 
run along in the furrows of the bone, asif the arteries were forming 
these ridges, secreting and pouring out the bony matter, each artery 


. piling it up on either side to form its ridge; yet thé arteries of a 


bone branch with freedom, and with the same seeming irregularity 
as in other parts of the body. The arteries do not exude their se- 
cretion from their sides, so as to pile up the ridge of bone in their 


* It is curious to observe how completely vascular the bones of a chicken are be- 
fore the ossifications have fairly begua ; how the ossifications being begun, overtake 
the arteries, and hide them, changing the transparent and vascular part of the bone 
into an opaque white ; how by peeling off the periosteum, bloody dots are seen 
which show a living connexion and commerce of vessels betwixt the periosteum and 
the bone ; how by tearing up the outer layers of the tender bone, the vascularity of 
the inner layers is again exposed, and the most beautiful proof of all is that of our 
common preparations, where, by filling with injection the arteries of an adult bene, 
by its nutritious vessels, and then corroding the bone with mineral acids, we dissolve 

@ earth, leaving nothing but the transparent jelly, which restores it to its original 
cartilaginous state: and then the vessels appear in such profusion, that the pobe say. 
be compared in vascularity with the soft parts, and it is seen that its arteries were not 
annihilated, but its high vascularity only concealed by the deposition of the bony 


parts. 
t This is an important point of demonstration, because the artery, though small, 
- uires importance from its place. See Demonstration of the Femur and of the 
Lipa. 4 
ap 
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course. The secretion is performed in their very extremities. The 
body of the bone is supplied by its own vessels ; the heads of the 
bone are in part supplied by the extremities of the same trunks which 
perforate the dividing cartilage like a sieve: the periosteum ad- 
hering more firmly to the heads ofthe bone, brings assistant arteries 
from without, which meet the internal trunks, and assist the ossifica- 
tion ; which, with every help, is not accomplished in many years. 

It is by the action of the vessels that all the parts of the human 
body are formed, fluids and solids, each for its respective use: the 
blood is formed by the action of the vessels, and all the fluids are in 
their turn formed from the blood. Wesee in the chick, where there 
is no external source from which its red blood can be derived, thatred 
blood is formed within its own system. Every animal system, as it 
grows, assimilates its food, and converts it to the animal nature, and 
80 increases the quantity of its red blood : and as the red blood is thus 
prepared by the actions of the greater system, the actions of particu- 
lar vessels prepare various parts : some to be added to the mass of 
solids, for the natural growth ; others to supply the continual waste, 
or to allow new matter to be received; others to be discharged 
from the body as effete and hurtful, as the secretions into the intes- 
tines, and from the kidney and from the skin ; others again to perform 
certain offices within the body, as saliva, bile, or pancreatic fluid. 
Thus the body is furnished with various apparatus for performing 
various offices, and for repairing the waste. These are the secre- 


tions, and the formation of bone is one of these. The plan of the — 


whole body lies in the embryo, in perfect order, with all its forms 
and parts. Cartilage is laid in the place of bone, and preserves its 
form for the future bone, with all its apparatus of surrounding mem- 
branes, its heads, its processes, and its connection with the soft parts. 
The colourless arteries of this pellucid but organized mass of car- 
tilage keep it in growth, extend, and yet preserve its form, and gra- 
dually enlarging in their own diameter, at last receive the entire 
blood.* Then the deposition of earthy matter begins. The bone 
is deposited in specks, which spread and meet and form themselves 
into perfect bone. Spi the bone is laid by arteries, the cartilage 
is conveyed away by the absorbing vessels; and while they convey 
away the superfluous cartilage, they model the bone into its due form, 
shape out its cavities, cancelli, and holes, remove the thinner parts 
of the cartilage, and harden it into due consistence. 

If the organization of arteries and veins, arteries to deposit bone, 
and absorbents to take up the cartilage, and make room for the os- 
seous matter, be necessary in the formation and growth, it is no less 
necessary for the life and health of the full formed bone. Its natural 


* Previous to the formation of bone, (or the preparation for it) in the cartilage, 
there is no proof of there being vessels in it. But we presume, that the cartil 
pe ~ , beeause it grows with the growth of the animal, previous to 

e in it. 

“a the change, previous to the deposition of bone, has not been very accu- 
rately noticed : the firm cartilage suffers a change: there is a tract from the circum- 
ferencl to the centre of it, in which the firm cartilage is dissolved, and in the spot 
where the first of bone is to be deposited, there is a little soft well of matter, 
different from i rellstance of the cartilage. 
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condition depends on the regular deposition and re-absorption, 
moulding and forming the parts ; and by various degrees of action, 
bone is liable to inflame, ulcerate, and spoil, to become brittle by too 
much secreted earth, or to become soft by a deficient secretion, or 
by a greedy diseased absorption of its earthy parts. The cartilage is 
in itself a secretion, to which the full secretion of bone succeeds. 

In the re-union of a fractured bone, we have to observe nearly 
the same phenomena which accompany its first formation. 

The first effect is the tearing of the periosteum and surrounding 
cellular textures, and perhaps some part of the muscular substance. 
The consequence of which is, that the broken extremities are sur- 
rounded with coagulum of blood. The extravasated blood being 
absorbed, an effusion is poured out by the vessels of the broken — 
bone. This matter is a regular secretion: it appears to the ea 
like a uniform jelly; but so does the embryo itself. It is bone 
embryo, the membranes and vessels, arteries, veins, and absorbents 
are init; the arteries of the surrounding parts do not shoot into it, 
but veins, as well as arteries and absorbents, inosculate with the ves- 
sels of this new formed matter ; and whatever vessels may, by ac- 
cidental contact, inosculate with this substance, whether coming * 
from bone, muscles, or membrane, still bone is formed, because it is 
the destined constitution of the new formed mass, or rather of the 
vapees which are already in it to form bone. 

Ifthe broken limb be too much moved during the cure, then are 

e secreting arteries interrupted in their office, perfect bone is. 
pet formed, it remains a cartilage, and an unnatural joint is at 
length “agen sa but by injuring the bone the vessels are opened 
again, the process is renewed, and the bones unite; or even by rub- 
bing, by stimulating, by merely cutting the ‘surrounding parts, the 
_ vessels are made active, and their secretion isrenewed.* During all 
the process of ossification, the absorbents proportion their action ; 
they remove the cartilage as the bone is laid; they continue re- 
moving the bony particles also, which the arteries continually renew. _ 

Nothing can be more curious than this continual renovation and 
change of parts, even in the hardest bones. We are accustomed 
to say of the whole body, that it is daily changed; that the older 
particles are removed, and new ones supply their place; that the 
body is not now the same individual body that it was; but it could 
not be easily believed that we speak only by guess concerning the 
softer parts, what we know for certain of the bones, It was disco- 
vered by chance that animals fed upon the refuse of the dyer’s vats, 
received so much of the colouring matter into the system, that the . 
bones were tinged by the madder to a deep red, while the softer parts 
were unchanged ; no tint remaining in the ligaments nor cartilages, 
membranes, vessels, nor nerves, not even in the delice: 
the eye. It was easy to distinguish by the microsco , that such 
colour was mixed with the bony matter, resided in the interstices 
only, but did not remain in the vessels of the bone, which, like those 
of all the body, had no tinge of red; while our injections again fill 


* Those principles become of the utmost importance in the practice of surgery. 
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the vessels of the bone, make all their branches red, but do not af- 
fect the colours of the bony part. When madder is given to ani- 
mals, withheld for some time, and then given again, the colour ap- 
pears in their bones, is removed, and appears again with such a sud- 
den change as_ proves a rapidity of deposition and absorption, ex- 
ceeding all likelihood or belief. All the bones are tinged in twenty- 
four hours; in two or three days their colour is very deep; and if 
the madder be left off but for a few days, the red colour is entirely 
removed. : : . 
This tinging of the bones with madder, was the great instrumen 
in the hands of Du Hamel, for proving by demonstration, that it was 
by layers from the periosteum that the bone was formed; and how 


very far the mind is vitiated by this vanity of establishing a doctrine 


on facts, is too easily seen here. Du Hamel, believing that the pe- 
“rlosteum deposited successive layers, which were added to the bone, 
it was his business to prove that the successive layers would be de- 
posited alternately red, white, and red again, by giving a young 
animal madder, withholding it for a little while, and then beginning 

in to give it. Now, it is easy to foresee that this tinging of the 
lamellz should correspond with the successive times in which the 
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periosteum is able to deposit the layers of its substance, but Du 


Hamel very thoughtlessly makes his layers correspond only with the 
weeks or months in which his madder was given or withheld. It is 
easy to foresee also, that if madder be removed from the bones in. 


few days, (which he himself has often told us,) then his first layer, | 


viz. of red boné, could not have waited for his layer of white to be 
laid above it, nor for a layer of red above that again, so that he should 
have been able to show successive layers: And if madder can so 
penetrate as to tinge all the bones that are already formed, then, 
though there might be first a tinged bone, then a white and colour- 
less layer, whenever he proceeded to give madder for tinging a third 
layer, it would pervade all the bone, tinge the layer below, and re- 
duce the whole’into one tint. Ifa bone should increase by layers, 
thick enough to be visible, and of a distinct tint, and such layers be 
continually accumulated upon each other every week, what kind of 
a bone should this grow to? Yet such is the fascinating nature of a 
theory, that Du Hamel, unmindful of any interruptions like those, de- 
scribes boldly his successive layers, carrying us through regular 
details, experiment after experiment, till at last he brings up his re- 
port to the amount of five successive layers, viz. two red layers, and 
three white ones. And in one experiment he makes the tinge of 
the madder continue in the bones for six months, forming successive 
layers of red and white, although in an earlier experiment (which 
he must have forgotten in his hurry) he tells us, that by looking 
through the aa part of a cock’s wing, he had seen the tinge 
of the madder gradually leave the bones in not many days. 

I before me preparations in which we see three distinct 
layers; and of the general fact there can be no doubt. If I doubt. 
the exhibition of six layers, yet we may draw the same important 
conclusion from three as from six. Mr. John Hunter said, that in 
the growth of bone, the inner part was absorbed, while the outer 


o sees 
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surface had addition; and that the whole bone did not extend, but 
that the extension of the shaft resulted from an addition to the extre- 
mity. But be it at the same time understood, that while the addi- 
tional increment is on the surfaces and the extremities of the bone, 
the whole substance of the bone is submitting to change. 

By these experiments with madder, one most important fact is 
proved to us; that the arteries and absorbents, acting in concert, 
alternately deposit and re-absorb the earthy particles, as fast as cam 
be conceived of the soft parts, or even of the most moveable and 
fluctuating humours of the body. The absorption of the hardest 
bones is proved by daily observation ; when a carious bone disap- 
pears before the integuments are opened; when a tumour, pressing 
upon a bone, destroys it; when an aneurism of the temporal artery 
destroys the skull; when aneurism of the heart beats open the tho- 
rax, destroying the sternum and ribs; when an aneurism of the 
ham destroys the thigh-bone, tibia, and joint of the knee; when a 
tumour coming from within the head, forces its way through the 
bones of the skull ;—in all these cases, since the bone cannot be 
annihilated, what can happen, but that it must be absorbed and con- 
veyed away ? If we should need any stronger proofs than these, we 
have mollities ossium, a disease by which, in a few months, the 
bony system is entirely broken up, and conveyed away by a high 
action of the absorbents, with continual and deep-seated pain; a 
discharge of the earthy matter by the urine; a gradual softening of 
the bones, so that they bend under the weight of the body ; the 
heels are turned up behind the head; the spine is crooked; the 
pelvis distorted ; the breast crushed and bent m: and the functions, 
beginning to fall low, the patient, after a slow hectic fever, long and 
much suffering of pain and misery, expires, with all the bones dis- 
torted in a shocking degree, gelatinous, or nearly so, robbed of all 
prea parts, and so thoroughly softened as to be cut with the — 
cnife, 

Thus every bone has, like the soft parts, its arteries, veins, and ‘ 
absorbent vessels; and every bone has its nerves too. We see 
them entering into its substance in small threads, as on the sur- 
faces of the frontal and parietal bones: we see them entering for 
particular purposes, bya large and peculiar hole, as the nerves 
which go into the jaws to reach the teeth: we find delicate nerves 
going into each bone along with its nutritious vessels ; and yet we 
ae hardly believe the demonstration, since bones seem quite insen- 


and scraped from a bone: we Have no feeling when bones are cut 
im amputation ; or when, in a broken limb, we cut off with pincers 
the protruding end of a bone: we feel no pain when a bone is tre- 
panned, or when caustics are applied to it; and it has been always | 
known, thatthe heated irons, which the old surgeons used so much, | 
made no other impression than to excite a particular titillation and . 
heat, rather pleasant than painful, running along the course of the 
bone. But there isa deception in all this. A bone may be exqui- 

sitely sensible, and yet give no pain ; a paradox which is very easily _ 
explained. A bone may feel acutely, and yet not send its sensa- _ 
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tions to the brain. Itis not fit that parts should feel in this sense, 
which are so continually exposed to shocks and blows, and all the 
accidents of life; which have to suffer all the motions which the 
other parts require. In this sense, the bones, the cartilages, liga- 
ments, burs, and all the parts that relate to joints, are quite insen- 
sible anddead. A bone-does not feel, or its feelings are not convey- 
ed to the brain; but except in the absence of pain, it shows every 
mark of life. Scrape a bone, and its vessels bleed ; cut or bore a 
bone, and its granulations sprout up ; break a bone, and it will heal ; 
or cut a piece of it away, and more bone will readily be produced ; 
hurt it in any way, and it inflames; burn it, and it dies. This isa 
deep subject, but a very curious one. The meaning attached to 
common terms of speech are not applicable here; and hence the 
obscurity. We would require to define sensation, sensibility, and 
pain; the liability of the part to be injured and excited to inflame, 
and the perception of that injury. I come to this conclusion :— 
The sensation of pain is bestowed as a safeguard to the frame, forc- 
ing us to avoid whatever is hurtful. To this effect, sensibility varies 
in different parts, and in general the sensibility of the more super- 
ficial parts, being sufficient protection to the parts beneath, the deep 
parts are but little sensible. The sensibility possessed by the skin 
would not be sufficient protection to the eye; such parts differ in 
kind of sensibility as well as in degree. Experiments have been 
made by cutting and burning the bones and tendons, and the con- 
: > clusion has been, that they were insensible. But whena man 
sprains his ankle-joint, he is in extreme pain, though he can ony 
satisty himself that the pain he feels is notin the skin, but must be 
in the joint and tendons. It appears, then, that such parts, usually 
thought insensible, feel pain, and can propagate that pain to the 


sensorium ; and further that the peculiar sensibilities are so suited as 


to allow of the free and natural motion, and of the necessary degree 

& attrition, but are bestowed for the purpose of making us avoid 

‘shat degree of violence, which would endanger the texture or healthy 
- function of the part. 

We have further to understand, that if there be any doubt of the 
sensibility of a bone, it is only when it is in health ; for when inflamed, 
it becomes exquisitely sensible. When the texture of a bone is 

loosened by inflammation, its feeling is roused ; and the hidden sensi- 
bility of the bone rises up like a new property of its nature: ikas 


by disease, the bones, ligaments, bursa, and all the parts whose 
feeling, during health, is obscure and hardly known, are roused toa 


joint is indeed less painful at first, but when the inflammation comes, 
its sensibility is raised to a dreadful degree: the patient cries out 
oo No pains are equal to those which belong to the bones 
and joi 


Oecation is a process which, at first, appears so rapid, that we 
should expect it to be soon complete ; but it becomes in the end a 

low and difficult process. It is rapid at first ; it advances slowly 
C af oe is not completed till the twentieth year ; it is for- 
. on. L— 


_ the eye, the skin, and all feeling parts have their sensibility increased- 


degree of sensibility far surpassing the soft parts. The wound of a 
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warded by health and strength, retarded by weakness and disease. 
In serophila’it is imperfect, because there is an imperfect assimila- 
tion of food, and the earth of bone is not furnished or not secreted 


into the bone; and so children become ricketty, when the bones — 


soften and swell at their heads, and bend under the weight of the 
body. And why should we be ‘surprised, that carelessness of 
food or clothing, bad air, or languid health, should cause that dread- 


ful disease, when more or less heat, during the incubation of a— 


chick, prevents the growth of its bones; when the sickness of a 
creature, during our experiments, pretracts the growth of call 
when, ‘in the accidents of pregnancy, of profuse suppuration, or of 
languid health, the knitting of broken bones is delayed, or promot 
quite ? 

This process, so difficult and slow, is assisted by every provision 
ofnature. The progress of the whole is slow, that so long as the 
body increases in stature, the bones also may grow ; butit is assist- 
ed in the individual parts, where some are slow, some rapid in their 
growth, some delayed, as the heads of joints, that their bones may 
be allowed to extend, and others hastened, as the pelvis, that it may 
acquire its perfect size early in life. Ossification is assisted by the 
softness of the cartilaginous bed in which the bone is formed ; by 
those large and permeable vessels which carry easily the grosser parts 
of the blood; by a quick and powerful absorption, which all along 
is modelling the bone; and, most ofall, by being formed in detach- 
ed points, multiplied and crowded together, wherever much bone is 
required. ‘ 

We oat understood that the bones of the head have membranes 


fa lage. The ossification, for example, of the frontal 
or parietal bones begins i in a point (as here repre- 
“ sented); a few delicate meshes of bony matter 
» are formed in the interstices of the membrane. 
The membrane is by this means split into two 
other paenhdeenos we afterwards recognise under the names of 
pericranium and dura mater. In this figure we have the com- 
mencement of the one half of the frontal bone. On the extreme 


margin we see through the meshes or network of new bone; but 


other layers of bone similar to this are su- 
peradded, and the interstices of the first 
layer being opposed to the wire-work of 
the second, a solid appearance and opa- 
city is produced. In a further state of ad- 
vancement the bone assumes this appear- 
ance, and the filaments diverge regularly 
om the centre, which was the original 
saan spot where the ossification commenced. 

Iti is died that j in the bones* of the skull, ossification goes from 


* The ossification of the flat bones is a subject too curious to be omitted in this dis- 
sertation. The brain of the fetus, while of the size of a hazel!nut, is invested with 
a membrane, in which there is as yet no speck of bone. In the third month the ossi- 
fication of the cranial bones commences, and the first process exhibits a very beautiful 


as their substitutes, as the long bones have carti- 


ts. 
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one or more central points, and the radiated fibres meet the radii 
of other ossifying points, or meet the edges of the next bone. The 
thick round bones which form the wrist and foot, have one ossifi- 


_ cation in their centre, which is bounded by cartilage all round. 


a 


e 


The processes are often distinct ossifications joined to the bones, 
like their heads, and slowly consolidated with them into firm bones. 
In the original cartilage of the long bones, there is no hollow, nor 
cavity ; it is all one solid mass. When the ossification first ap- 
ears, the cavity of the bone also begins, and extends with the 
ossification : at first the cavity is confined chiefly to the middle of 
the bone, and extends very slowly towards the ends. This cavity, 
in the centre of the. bone, is at first smooth, covered with an inter- 


‘nal membrane, containing the trunks and branchings of the nutritious 


vessels, which enter by a great hole, in the middle of the bone; and 
the cavity is traversed with divisions of its lining membrane, which, 
like a net-work of partitions, conduct its branches to all parts of the 
internal surface of the bone: and its nets, or meshes, are filled with 
a reddish and serous fluid, in the young bone, but secrete and con- 
tain a perfect marrow in the adult bone. 

The whole substance of a bone is not only fibrous, as appears 
outwardly, but is truly lamellated, consisting of many distinct and 
delicate plates of bone, which lie over each other, in regular order, 
and might suggest the notion of successive ossifications of the peri- 
osteum forming the bone.* These lamellae, or plates, are more 


2 
et of ossific wire-work. Ina circle, the diameter of which is half an inch, we see 
a perfect net-work, resembling a fine lace, or the meshes of a spider’s web. Upon 


_ this first layer another is pee and this superimposed net-work of bone is finer 


than the first: the meshes being smaller and the bony matter more abundant. The 
holes of the second net are not opposite to those of the first, so that the eye no 
penetrates the bone although the structure be quite light and porous. hile the se- 
cond and third layer of bone is deposited on the outside of the first, the inner layer 
is extending in threads diverging from the centre, between which delicate processes 

bone intervening ribs are formed irregularly, still resembling the texture of the 
spider’s web ; and the diverging line of bone, being the stronger, it appears as if the 
cranial bones formed in diverging radii, while the edge of the bone extends in fine 
net work, like to the first formed speck of ossification. 

It is further worthy of remark, that this is the texture of true bone, and that what 
are called morbid ossifications, as of the coats of arteries and other membranes are 
merely the deposit of earthy matter without organic structure. 

__* “The fibres and lamelle forming the bones, are not simply applied upon each 
. so as to be extended throughout the length, breadth, or thickness of the bone, 
yr passing from the centre to the circumference. They are inclined towards each 
other in so many different ways, and are so frequently united by transverse and 
oblique prolongations or appendices, that great anatomists have been misled by this 
arrangement, and doubted the fibrous structure of bone. Such an o inion is not en- 
tirely correct. Notwithstanding the inflexions and anastomoses of fibres, the fibrous 
structure remains always apparent, and it is accurate to state, the dimension in 
length exceeds the two others in the texture of bone. This predominance is espe- 
ially marked in the first periods of osteogeny, ores a late ae the fibres are 
accumulated upon each other in such a manner as s¢a be distinguishable. But 
these longitudinal] fibres never exist alone ; there are a great many oblique and trans- 
verse fibres from the first periods of formation; a re even at first so multiplied, 
that the number of longitudinal fibres do not exceed them so much as at a more ad- 
vanced period, when the fibres are more closely approximated ; so that the transverse 
become oblique, until at length, the mass of the bone, which is constantly growing, 
appears at ae to be entirely composed of longitudinal fibres. The transverse 
and oblique do not compose a separate system, but are uninterruptedly con- 
tinuous with the longitudinal, with which they mnite reciprocally.” J. F. Meckel, 
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condensed and firm, towards the outer surface, and are more loose, 
separate, and spongy, towards the internal surface of the bone ; and 
it is easily seen, during the growth of a young bone, that the inner 
and more delicate plates are separating from the walls of the bone, 
and receding towards its cavity: and these plates, being again 
crossed by small bony partitions, form a net-work, or spongy mass, 
which fills the whole cavity of the bone. In the middle of the bone, 
the cavity is small, the walls thick, and having all their bony plates ; 
the cells of net-work few, and large ; but towards the ends, the bone 
swells out, the cavity also is large; but it is not like that*in the 
middle, a large tubular cavity : it is so crossed with lattice-work, 
with small insterstices and cells, that it seems all one spongy mass 
of bone: and so many of the inner layers are separated, to form this 
profusion of cells, that the whole substance of the bone has degene- 
rated into this lattice-work, leaving only a thin outward shell. This 
reticular form is what anatomists call the cancelli, lattice-work, net- 
work, or alveolar part of the bone; it is all lined with one delicate 
membrane, and inward partitions of the same lining membrane cover 
each division of the lattice-work, forming each cell into a distinct 
cavity. In these cavities, or cells, the marrow is secreted. The 
secretion is thin and bloody in children; it thickens as we advance 
in years ; it is a dense oil, or marrow, in the adult. ‘The marrow is 
firmer and more perfect in the middle of the bone, and more thin and 
serous towards the spongy ends. ‘The whole mass, when shaken 
out of the bone, is like a bunch of grapes, each hanging by its stalk. 
The globules, when seen with the microscope, are neat, round, and 
white, resembling small pearls, and each stalk is seen to be a small 
artery, which comes along the membrane of the cancelli, spreads 
its branches beautifully on the surface of the bag, and serves to se- 
crete the marrow, each small twig of artery filling its peculiar cell. 
To this, an old anatomist added, that they had their contractile 
power, like the urinary bladder, for expelling their contents; that 
they squeezed their marrow, by channels of communication, through 
and among the bony layers ; and that their oil exuded into the joint, 
by nearly the same mechanism by which it got into the substance of 
the bone, which is now known to be pure fancy, and to have no 
foundation. 

While the constitution of a bone was not at all understood, anato- 
mists noted with particular care every trifling peculiarity in the forms 
or connections of its parts; and these lamelle attracted particular 
notice. Malphighi had first observed the lamellated structure of 


Manuel, p. 293. vol. i. This view of the fibrous structure of the bone is the most 
accurate that has yet b paleo. and wili be confirmed by all who examine for them- 
selves. Scarpa published a treatise in 1795, entitled De Penitiori Ossium Siruc- _ 
tura, in which he showed by observations and experiments, that the animal matter of 
the bones is altegether cellular or spongy. His views are correct, in reference to the 
primordial condition, as well as the ultimate analysis of bone ; but are inaccurate in 
relation to the state of the texture when merely deprived of the earthy matter, with- 
out prolonged maceration, which destroys the fibrous arrangement above described. 
See a translation of Scarpa’s treatise, in Chapman’s Journal, and in the ‘* Anatomical 
Investigations,” by John D, Godman, M.D. Phila. 1824, 
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bones, likening them to the leaves of a book. Gagliardi, who, like 
Hippocrates, went among the burial places of the city, to observe 
the bones there, found in a tomb, where the bones had been long 
exposed, a skull, the os frontis of which he could dissect into many 
layers, with the point ofa pin.* He afterwards found various bones, 
from all parts of the body, thus decomposed ; and he added to the 
doctrine of plates, that they were held together by minute processes, 
which, going from plate to plate, performed the offices of nails: 
these appeared to his imagination to be of four kinds, straight and 
inclined nails, crooked or hook-like, and some with small round 
heads, of the forms of bolts or pins.{ 

Another notable discovery was the use of the holes; which are 
very easily seen through the substance of bones, and among their 
plates. They are, indeed, no more than the ways by which the 
vessels pass into the bones ; but the older anatomists imagined them 
to be still more important, allowing the matter to transude through 
all the substance of the bone and keep it soft. Now, this notion of 
lubricating the earthy parts ofa bone, like the common talk of fo- 
mentations to the internal parts of the body, is very mechanical, and 
very ignorant ; for the internal parts of the body are both hot and 
moist of themselves, and neither heat nor moisture can reach them 
from without: the bone is already fully watered with arteries ; it is 
moist in itself, and cannot be further moistened nor lubricated, un- 
less by a fuller and quicker circulation of its blood. It must be pre- 
served by that moisture only which exists in its substance, and 
must depend for its consistence upon its own constitution ; upon 
the due mixing up of its membrane, cartilage, and earth. Every 
part is preserved in its due consistence by the vessels which supply 
it; and I should-no more suppose fat necessary for preserving the 
moistness of a bone, than for preventing brittleness in the eye. This 
marrow is, perhaps, more an accidental deposition than we, at first 
‘sight, believe. We indeed find it in such regularity of structure, as 
seems to indicate some very particular use ; but we find the same 
structure exactly in the common fat of the body. When, as we ad- 
vance in years, more fat is deposited in the omentum, or round the 
heart, we cannot entertain the absurd notion, of fat being needed in 
our old age, to lubricate the bowels or the heart ; no more is the 


* Notwithstanding what is here delivered, there is no proof of the bones being 
lamellated ; as to the exfoliation of bone, the dead portion is more generally irregular 
in its thickness, and rugged on its inner surface. ‘This exfoliation of bone is a pro- 
cess of the living bone, and the inner living surface recedes from the outer one by 
absorption of its particles, because that outer surface is injured or dead. The nature 
of the injury, or the depth to which the bone has become dead, determines the extent 
and form of the portion cast off. When a scale only is thrown off, it is because the 
bone is only dead upon the surface. In regard to the breaking up of the surface of the 
cranial bones, when they lie exposed, the scales are similar to those from stones or 
metals exposed to the influence of the air, the moisture, and varying temperature : 
the thickness and succession of exfoliations depend on the operation of the weather, 
not on the original formation of the bone. I have never seen heat produce a lamel- 
lated decomposition of bone. 


t These nails Gagliardi imagined were no more than the little irregularities, 
risings, and hollows of the adjoining plates, by which they are connected. 
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marrow (which is not found in the child) accumulated in old age, 
for preventing brittleness of the bones.* 

The internal periosteum is that membrane whic 
marrow, and in the bags of which the marrow is ‘ 
tained. It is more connected with the fat than with the bone ; and 
in animals, can be drawn out entire from the cavity of the bone ; 
but its chief use is to conduct the vessels which are to enter into the 
substance of the bone. 

The periosteum, the outer membrane of bone, which was once 
referred to the dura mater,{ is merely condensed cellular substance ; 
of which kind of matter we now trace many varied forms and uses, 
for so close is the connexion of the periosteum, tendons, ligaments, 
fascia, and bursee, and so much are these parts alike in their nature 
and properties, that we reckon them but as varied forms of one com- 
mon substance, serving for various uses in different parts. The pe- 
riosteum consists of many layers, accumulated and condensed one 
above another ; it adheres to the body of the bone by small points 
or processes, which dive into the substance of the outer layer, giving 
a firm adhesion to it, so as to bear the pulling of the great tendons, 
which are fixed rather into the periosteum than into the bone. It 
is also connected with the bone by innumerable vessels. The layers 
of the periosteum nearest to the bone are condensed and strong, 
and take a strong adhesion to the bone, that the vessels may be 
transmitted safe, and the fibres of this inner layer follow the longi- 
tudinal directions of the bony fibres. The periosteum is looser in 
its texture outwardly, where it is reticulated and lax, changing im- 
perceptibly into the common cellular substance. There the fibres 
of the periosteum assume the directions of the muscles, tendons, or 
other parts which run over it, Any accident which spoils the bone 
of its periosteum, endangers the life of the bone itself. The surface 
of the bone becomes first affected, and then it exfoliates ; the acci- 
dental wounds of the periosteum, deep ulcers of the soft parts, as on 
the shin, the beating of aneurisms, the growth of tumours, the pres- 
sure even of any external body, will, by hurting the periosteum, 
cause exfoliation. 

The caitilages are.also a part of the living system of the bone ; 
and we see too well, in the question of the bones themselves, how 
unphilosophical it must be, to deny organization and feeling to any 
part of the living body, however dead or insulated it may appear ; 
for every part has its degree of life,—the eye, the skin, the flesh, the 
tendons, and the bones, have successive degrees of feeling and cir- 


* If we look to the difference there is in the adipose membrane, we shall find it 
more wad gi than real. The fat on the soles of the feet and palms of the hands is 
particularly firm, but this firmness results from the strong intertexture of filaments of 
a tendinous strength. The fat in the exposed parts of the limbs is less firm, in the 
orbits of the eyes more delicate, but in the bones it lies in transparent membranes, 
and is quite soft and compressible. The difference, however, is only in the manner 
in which the bags containing the fat are bound up and protected ; where the substance 
is exposed to pressure, it is firm ; where it lies concealed, it is less so; but where it 
is altogether within the protection of the bones, the membranes are very delicate, 
and the fat takes the appearance of marrow. Z 

} See what is said under the head of membranes. 
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culation. We see, that where even the lowest of these, the bone, 
is deprived of its small portion of life, it becomes a foreign body, and 
is thrown off from the healthy parts, as a gangrened limb is sepa- 
rated from the sound body ; and we speak as familiarly of the death 
_ of a bone, as of the gangrene of soft parts. How, then, should we 

deny — and life to the cartilages? though surely, in re- 
spect of feeling, they must stand in the very. last degree, 

We now understand the constitution of a bone, and can compare 
it fairly with the soft parts in vascularity, and in feeling ; in quick- 
ness of absorption ; in the regular supply of blood necessary to the 
life of the bony system; in the certain death of a bone, when de- 
prived of blood by any injury of its marrow, or of its periosteum, as 
alimb dies of gangrene, when its arteries are cut or tied; in the 
continual action of its absorbents, forming its cavity, shaping its pro- 
cesses and heads, keeping it sound and in good health, and regula- 
ting the degree of bony matter, that the composition may neither be 
too brittle nor too soft. From this constitution of a bone, we could 
easily foresee how the callus for uniting broken bones must be form- 
ed; not by a mere coagulation of extravasated juice, but by a new 
organization resembling the original bone. 

The primordium of all the parts of the body is a thin, gelatinous- 
like mass, in which the forms of the parts are laid; and the prepa- 
ration for healing wounds, and for every new part that needs to be 
formed, is a secretion of a fluid which coagulates, which is soon ani- 
mated by vessels coming into it from every point. In every external 
wound, in every internal inflammation, wherever external parts are 
to be healed, or internal viscera are about to adhere, matter of this 
kind is secreted, which serves as a bed or nidus, in which the ves- 
sels spread from point to point, till the part is fully organized, and 
it is in this manner that the heart, the intestines, the testicle, and 
other parts, adhere by inflammation to the coats which surround 
them, and which are naturally loose. It is by a process not dis- 
similar that the broken ends of bones unite. 

When we find the substance of the oldest bone thus full of ves- 
sels, why should we doubt its being able, from its own peculiar ves- 
sels, to heal a breach, or to repair any loss? How little the con- 
stitution of a bone has been understood, we may know from the 
strange debates which have subsisted so long about the proper 
organ for generating callus. Some have pronounced it to be the 
periosteum ; others the medullary vessel, and internal re. i : 
others the substance of the bone itself. In the heat of this dispute, 
one of the most eminent anatomists produced a diseased bone, 
where.a new bone was formed surrounding a carious one, and the 
spoiled bone rattled within the cavity of the sound one: here we 
should have been ready to pronounce, that bone could be formed 
by the periosteum only. But presently another anatomist produced 
the very reverse, viz. a sound young bone, forming in the hollow 
cylinder of a bone which had been long dead ; where, of course, 
the callous matter must have been poured into the empty cavity of 
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the spoiled bone, from the ends which still remained sound, or must “ 
have been secreted by the medullary vessels. But the truth is, that 
callus may be thus produced from any part of the system of a © 
bone.* If we pierce the bone of any animal, and destroy the 
marrow, the old bone dies, and a new one is formed around the 
old: if we kill the creature early, we find the new bone to be a 
mere secretion from the old bone ; and if we wait the completion. 
of the process, we find the new bone beautiful, white, easily in- . 
jected, and thick, loose in its texture, and vascular and bloody, but 4 
still firm enough for the animal to walk upon; and in the f 3 
it we find the old bone, and that it has become dead and black.}.  ~ 

i . S If we reverse this operation, and destroy the — 
periosteum only, leaving the nutritious ihe , 
W entire, then the new bone is formed fresh and 
_ vascular by the medullary vessels, and the old — 
one, quite black and dead, surrounds it.t | 

The effect of injury to a living bone, is very 
curious. But the manner in which the bone re- 
sumes its pristine form is still more worthy of 
observation. At first the outward exfoliation is 
attended with a proportionate filling up of the 
cavity of the bone: and the injury to the centre 
and body of the bone produces a new bone 
around the old one, and the old one at last dies, 
and is absorbed or discharged. But after y: 
these changes are again reversed, and the new 
bone contracts its diameter, and the cavity be- 
comes of its natural dimensions, so that the 
evidence of the changes which the bone has 
undergone are quite removed. This is a very 
beautiful example of the influence of that prin- 
ciple which controls the growth of all the parts __ 
of the body, which may have its operation bd : 
ranged by violent, injury or by disease ;. 


wv M ob 
; 3 oh ail 
es fy, Ne ee 
* In the expe: its and observations which I have made, neither the peri 
or marrow seemed ve formed the bone; and I conclude that nothing but b - 
can form bone, by the continuation of natural ac : and that in the case of ne- 


crosis, the old ‘bone inflames and begins the new formation, before the continued irri- 
tation in the centre kills it.—C. B , ee este - w re 


ne oa figure represents the necrosed bone, the new bone, soft and irregular around 
the old. a2 j , 


j When I injure the marrow of the bone necrosis is the consequence. When I 
divide the bone of its periosteum and surround it with a bit of bladder, I find the — 
whole surface exfoliates, and the cavity of the bone fills up ; but this is not a conse- 
quence of the destruction of the vessels of the periosteum, but of the contact of fo- 
reign matter with the surface of the bone. An effect precisely similar is the conse- 
quence of the sloughing of the soft parts over a bone, for the dead slough lying on the 
surface of the bone causes an exfoliation.—C. B. . 
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which will at last by slow degrees restore the 
@ part to its natural form and action.* 

f The-diseases of the bones are the most fre- 
quent in surgery ; and it is impossible to express 
how much the surgeon is concerned in obtaining 
true ideas of the structure, constitution, and dis- 
eases of bones; how tedious, how painful, and 
how loathsome they are ; how often the patient 
may lose his limb, or endanger his life ; how very 
useful art is; but, above all, what wonders 
nature daily performs in recovering bones from 
their diseased state. . 


OF THE SKELET'(.Y 


* "Tye skeleton is the assemblage of bon which sustains the soft 


parts, and gives form to the human body. The bones may be con- 


‘templated in their three offices:—1. As columns under the weight 


of the parts ;—2. As levers on which the muscles act, to give activity 
and locomotion ;—and, 3. As covering and protection to i ociegel 
and more delicate organs. In all the higher links of the chain of 
animal existence, there is a texture resembling the composition of 
bone, to sustain or protect the soft parts. In the corals, we may 
see a skeleton common to the whole family. _ In ¢estacea it is an 
external shell, a calcareous foliated texture for their protection. In 
creatures that creep, the muscles are attached to their skin; while 
in the erustacea there is a calcareous crust, which is at once skin 


* This figure is a plan of the necrosis, The shaft of the old bone is dark ; the 
new bone is in outline ; and now we perceive how the new bone encloses the old, 
and how it forms the medium of union between the two extremities after the old bone 
is loose or altogether cast out. i" 

Von. L.—G i 


tion and limited motion, a limb directly under the animal, for loco- 
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and skeleton, since the shell is in distinct parts, and articulated, and 
1ese parts have the muscles inserted into them. In reptiles and 
hes, there is an internal system of bones, or a true skeleton. The 
peculiarity of their skeleton is not merely in the form and ar- 
rangement of the bones, but in their possessing more elasticity than 
belongs to the skeleton of birds and quadrupeds, ‘ 
The composition ofa bone has reference to its uses. "The weight 
of the frame bears upon the bone; in the activity of the body we 
pull upon the bone ; and in the various operations of the spine an 
extremities, the bones must sustain a circular or twisting motion. 
Sometimes they are performing an office like a column, sometimes 
“as a rope, sometimes bearing a jar like an axle-tree. This isstated, 
_ because it is practically useful to observe the various forces ope- 
rating on the skeleton, and because it leads us to observe that admi- 
rable provision manifested in the structure of the bones, fitting 
them to their uses. 

Bone accordingly contains phosphate of lime, to which it owes its 
hardness and ability to support weight: this is contained within a 
strongly fibrous tissue, which enables it to resist when pulled upon ; 
and the combination of all the materials of its composition gives that 
elasticity which preserves it from fracture when jarred in the exer- 
cise of the body. j 

The next thing admirable in the composition of the skeleton, is 
the relation of its parts; the manner in which all its parts are 
planned at once, forming a system which, in our methods of pro- 
ceeding, we are apt to forget. For, studying the individual bones 
with great minuteness, we neglect the relation which is established 
betwixt all the parts of the skeleton of any one animal. 

To exemplify this: Ifan anatomist and naturalist should pick up 
a bone of the leg of some animal, he may observe that it is not form- 
ed to turn with that extent of motion which belongs to an animal 
having the paw and the toes free. He will then conclude that the 
bones of the foot were embraced by a hoof, and not armed with 
elaws. He will reflect, that as there were no claws, neither could 
there be carnivorous teeth. Ascertaining the form of the teeth, he | 
in a manner knows the corresponding form of the jaws ; and if of the — 
Jaws, the muscles which move them ; and if the muscles of the jaws, 
the form of the head. Returning to the contemplation of the bone 

_ he has picked up, he will find in that, the proof of a restrained-posi- 


‘motion only, or for swiftness. He will know the form of the shoul- 
der-joint, the form of the spine, the form of the extremities, and the 
form of the head |* Heth ; . 
As the plan and intention, if I may so express myself da torh as 
subject, is thus obvious, in contemplating the whole skeleton, so is 
it in observing the form and processes of each bone individually and 


* ‘The scientific world is especially indebted to Cuvier for first declaring and ex- 
tensively demonstrating the truth of the position above stated. By the app 
tion of this principle, the illustrious zoo ogist has been able, from the fragments 
fossil skeletons, to prove the existence and specify the characters of multit 
animals, at oop utterly extinct. . For the description of his mode of investi 
ion, the reader may advantageously consult the introduction to his eg | Yn Fossil 

emaihs ;” or Mitchell’s edition of Curiet’s “‘ Theory of the Earth, 


OF THE SKELETON. 


separately. If a bone be destined to protect the contained parts, 
then we shall find that it assumes the form of an arch, and that the 
arch is strengthened by additional substance, or groined, as an archi- 
tect would say, under the part most exposed to pressure. If the bone 
sustain weight, the material is arranged so as to give the most resist- 
ance with the least expense of material; it is cylindrical, as we see 
was thigh-bone. Ifthe shaft of bone supports incumbent weight, 
‘ at the same time is exposed in the motion of the limb to pres- 
_ sure and the danger of fracture in a particular direction, it is strength- 
ened with spines where the pressure is the greatest. It is to this 
that we have to attribute the variety of shapes of the bones: and 
thus the student sees a meaning in the demonstration of the 
‘bone. By the form, he is made to comprehend the motion of the _ 
part, and the stress it bears; and hence he learns to <a to 
what accidents it is exposed: and thus anatomy furnishes the ele- 
ments of surgery. Omitting these obvious deductions, the demon- 
stration of a bone is inconsequent, and like a tale told by an idiot. 
The learner is taught to believe, that the form of the bone is pro- 
duced by the pressure of the muscles,—that it is, therefore, acci- 
dental ; and so he is gradually initiated into the notion, that what he 
cannot comprehend in animal structure is accident, and he gives 
himself no further trouble. 

Some, with a singular unhappiness of disposition, will contem- 
plate the chain of animal existence, and see in it only a mechanical 
principle of adherence to a certain original type or model ; and they 
have more gratification in giving a catalogue of things useless, (that 
is to say, of parts, the beauty or usefulness of which they do not com- 
prehend,) than of contemplating the whole, and allowing their minds 
to receive that natural influence which the system of nature is cal- 
culated to produce. 

The four divisions of the upper extremity exist in all the anterior 
extremities of the class mammalia. A curious inspection of the gra- 
dations will prove parts dissimilar in form, to be a new appropriation 
of the same bones. In the fin of a whale we may recognise the 
bones of the human hand. Strip the integuments off the anterior 
fin of the dolphin or porpoise, and we recognise, somewhat modifi- 
ed, a scapula, humerus, forearm, and carpus, metacarpus, and finger 
bones. It should surprise us less, that in the wing of a bird we 
should see the bones of the anterior extremity of a quadruped ; 
or recognise in the fine bones which stretch the membranous 
wing of a bat, the phalanges of the fingers. Although there be no 

resemblance betwixt the outer form of animals that walk, and those 
‘that fly, and those that creep, yet in all of them, the skeleton is re- 

Me as the same system of bones, variously modified. 
_ But the question returns upon us,—can there be an adaptation of 
better calculated to their end, or more obviously designed, or. 
er evidence of a system pervading all nature, and that the whole 

een cast out, at once, from a power omnipotent ? 

re is not a more curious proof of adaptation of the texture of 
the skeleton to the condition and habits of animals, than we have 
“in the bones of birds and fishes. In the former, the dimensions, and 
_ eonsequently the strength, is incteased without adding to the weight, 


52 OF THE SKELETON, 


by admitting 2 communication betwiat the hings and the cavities of 
the bones, by which air is admitted into them. In fishes, the bones 
are light, not only by having a lesser quantity of earth in their com- 
osition, but by having spermaceti or oil deposited in their cavities, 
i the spermaceti whale, the head is made buoyant by a large quan- 
tity of spermaceti lodged within the skull. pen of 
The bones of the human skeleton have been divided into the flat 
and cylindrical bones. It is incorrect, and therefore unscientific. 
Their forms are too much varied to admit of this sort of arbitrary 
division. There can be no other division of the skeleton, than into, 
1. The bones of the trunk. 2. The bones of the extremities. 3. 
The bones of the head. | rc) Pile 
The bones are united in a manner varying with their form 
uses. They are immoveably fixed together, by having their pro- 
cesses fixed into corresponding cavities, like cabinet-work ; or, 
Immobilis Where the texture of bone is delicate, they are simply laid together, 
junctura and a line marks their union ; or they are laid over each other, 


sive sy- : i : : ‘ 
narthro- spliced together ; or conical processes are, In @ manner, ms d 


sis; viz. into corresponding cavities, like a nail in a board ; or the bones are 
Sgr ap firmly joined, yet so as to give some elasticity, and to take off the 
oho jar of contact, by intermediate cartilage. Finally, the bones are 
3. Suture constituted with a relation to free motion at their articulation ; for 
Squamo- which purpose their extremities are covered with smooth cartilage, 
4. Gom- and joined by ligaments. 

yd . It is an interesting subject of study, to consider the uses of the 
pe parts, and to observe with what felicity and eurious skill (so would 
sis. | we express ourselves of things of human invention,) the strength 
6; Diar- forms, and processes of the bones are adapted.* 
sive mo- fi 

bilis junc- * 

tura. 


SUPPLEMENTARY OBSERVATIONS ON OSTEOGENY. 
[FROM BECLARD. ] 


Tur bones, which are originally liquid, like all other parts, suc- 
cessively become, 1. soft, mucous or jelly like; 2. cartilaginous, 
and sometimes fibro-cartilaginous ; 3. osseous. The bones shortly 


after conception are mucous, transparent, and colourless ; they then © 


grow by vegetation, and form a continuous whole, which is divided 


at a more advanced period. The cartilaginous bones, or the tem- — 


porary cartilages, do not appear at all, until two months after the 


_ time of conception. This condition can only be perceivedinbones _ 


or parts of bones which harden somewhat later, for in those which 
ossify very early, it is doubtful whether they pass through t i 
laginous state. This state appears rather designed to perf 
visionally the functions of bone, than to be a period of ossific 


* The young student, before entering on the onstration of the bones, s 
make himself familiar with the meaning of such terms as the following: 4 
Fossa, Cella, Sinus, Fissura, Sulcus, Foramen, Meatus, Cerviz, ¢ 

ysis, Spina, Crista, Stylus, §c. For although this anatomy is writte 

sire to substitute the full and pure English description for the barbari: 
terms used in anatomical works, it is not always possible to ayoid the use 
terms, in describing the infinite yarieties in the form of bones. ie 


OF THE SKELETON. 


The osseous condition commences successively in the different 
bones, from about a month after conception for the most early, 
until about ten or twelve years after birth in the last perfected ; 
certain accessory osseous points do not commence their formation, 


. until from the fifteenth to the eighteenth year. 


Ossification of the clavicle begins at the end of the first month, and 
successively in the lower jaw, femur, tibia, humerus, upper jaw, 
and in the bones of the forearm, where it commences in about 
thirty-five days. Ossification begins about the fortieth day in the 
fibula, scapula, palate, and subsequently in the central portion 
of the occipital, frontal, the arches of the first vertebra, the ribs, 
the great wing of the sphenoid bene, the zygomatic apophysis, the 
phalanges of the fingers, the bodies of the middle vertebra, the 
nasal and zygomatic bones, the ilium, metacarpal bones, the pha- 
langes of the toes, the occipital condyles, and then in its basilar 
portion, the squamous part of the temporal ; the parietal, and the 
vomer ; in all these bones ossification is begun about the middle of 
the seventh week. In the course of the same week it commences 
in the orbitar process of the sphenoid, and finally in the metatarsal 
bones and phalanges of the great toes, and in the last joints of the 

ers. During the ten succeeding days ossification begins in the 
body of the sphenoid, in those of the first sacral vertebra, and in the 


circle of the tympanum. At about the second month and a half 


it is manifested in the costiform appendix of the seventh vertebra ; 
before the end of the third month in the labyrinth, and towards the 
end of the third month, in the ischium and internal pterygoid 
apophysis ; about the middle of the fourth month in the bones of the 
tympanum ; at half the term of uterine life in the pubis, os calcis, 
the last joints of the great toes, in the lateral portions of the 
ethmoid, and in the spongy bones of the nose ; the first pieces of 
the sternum begin to ossify somewhat later : about the sixth month 
the body and tooth-shaped process of the second vertebra, and 
the anterior and lateral masses of the pelvic or sacral vertebra, and 
afterwards, the astralagus begin to ossify. About the seventh month 
the ethmoidal pyramids ossify ; the crista galli next: the first coc- 
cygeal vertebra, and the anterior arch of the atlas are ossified about 
birth. Ata year old the coracoid process, os magnum, and un- 
ciforme of the carpus, and the first cuneiform bone are solid ; about 
three years old the patella and triquetral bones are ossified ; ‘at four 


years, the third and second cuneiform ; at five the scaphoi of the — 


tarsus, the trapezium and lunare ; at eight years of age the seaphoid 
of the carpus ossifies ; at nine the ae and figelly the pisiform 


- at about twelve years of age. 


Ossification does not uniformly reals froin, the change of carti- 
1 nto bone. The diaphyses of long, and centres of very pre- 
coi broad bones, pass immediately from the mucous to the 
o: state. The other parts of the system are at first cartila- 
ginous, and in them it is, that we can best observe the successive 


phenomena of ceefoston. ad 
* Beclard, Anat. Genera 461. et seq. o9 
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THE BONES OF THE SPINE, PELVIS, AND THORAX. 

- { 


Tur demonstration of the bones should begin with those of the 
spine, as it is the centre of muscular action, and the part of most 
common relation ; for the spine is placed upon the arch of b 
which form the pelvis, and supports the head, and is at the same 
time the bond of union of the bones of the thorax or chest. 

The bones of the trunk consist of these: the chain of bones 
forming the vertebral column or spine; the bones of the pelvis; 
the ribs; and the sternum or breast bone. 


Ss 


OF THE SPINE. 


Uses of TE spine is so named from certain projecting points of each 
the spine. hone, which, standing outwards in the back, form a continued ridge ; 
and the appearance of continuity is so complete, that the whole 
ridge i is named spine, which, in common language, is spoken of as 
a pce aa This long line consists of twenty-four distinct bones 
tebre, from the Latin vertere, to turn, They conduct | 
th eas marrow, secure from harm, the whole length of the spine, 
pene support the whole weight of the trunk, head, and arms; they 
perform, at certain points, the chief turnings and bendings of the | 
body ; and do not suffer under the longest fatigue, or the greatest 
_ weight which the limbs can bear. Hardly can any thing be more 
beautiful or surprising than this mechanism of the spine, where 
nature has established the most opposite and inconsistent functions 
in one set of bones ; for these bones are so free in motion, as to 
turn continually, yet so strong as to support the whole weight of 
the body ; and so flexible as to turn quickly in all directions, yet 
so steady within, as to contain and defend the most material and | 
' the most delicate part of the nervous system. + 
Classi Sati: The vertebra are arranged according to the neck, back, and 
font oins, and the number of them corresponds with the length of these 
vertebra. divisions. The vertebree of the Lorns are five in number, V 
i bell large and strong, and bearing the whole weight of the body. Their —~ 
Kg es stand out very wide and free, not entangled with each 
Twelve of 01 er, and _ performing the chief motions of the trunk, The ver- 
the back. tebra of the Back are twelve in number. They also are big and 
strong, yet smaller than those of the loins ; ; their processes are laid 
over each other; each bone is locked in with the next, and em- 
barrassed_ by its connexion with the ee this is, therefore, the 
steadiest part of the spine; a very limited motion only is allowed. 


cnhipmind The vertebre of the NecK are seven in number ; : they are more 


+ - + 
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simple, and like rings ; their processes hardly project ; they are 
beg s we and their motions are the widest and easiest 
of all the oS .* 

The sev ebree of the neck, twelve of the bank, and five of 


tiiemactadhs tueaty four in all, which is the regular proportion of 

the spine, But the number is sometimes changed, according to 

the proportions of the body ; for, where the loins are long, there 

are six vertebra of the loins, and but eleven in the back ; or the 
number of the pieces in the back is sometimes increased to thir- 

teen; or the neck, according as it is long or short, sometimes has 

eight pieces, or sometimes only six. However, these varieties are 

very rare. 

The general form, processes, and parts of the vertebra, are best General 
exemplified in a vertebra of the loins ; for in it, the body is large, “ser ap é 
the processes are right-lined, large, and strong ; the joint is com- vertebra. 
plete, and all its parts are very strongly marked. Every vertebra 
_ Consists of a body, which is firm, for supporting the weight of the 

body, and hollow behind, for transmitting the spinal marrow: of 

two articulating processes above, and two below, by which it is 
jointed with the bones which are above and below it: of two trans- 

verse processes, which stand out from either side of the bone, to 

give hold and purchase to those muscles which turn the spine ; and 

of one process, the spinous process, which stands directly back- 
wards from the middle of the bone: and these processes being felt 

in distinct points all the way down the back, give the wl > the 
appearance of a ridge; whence it has the name of spine. 

The zopy of the verrrrra is a large mass of soft and spongy 
bone ; it is circular before, and flat upon the sides. It is hollowed ¢ dese 
into the form of a crescent behind, to give the shape of that tube the se Basiys 
in which the spinal marrow is contained. The body has but a very Shape. 
thin scaly covering for its thick and spongy substance. It is tipped The hara- 
with a harder and prominent ring above and below, as a sort of ome; 
defence; and within the ring, the body of the vertebra is ‘a bolaned hollowed 
out into a sort of superficial cup, which receives the ligamentous Talon and 
substance, by which the two next vertebra are joined to it; so that ~ ”” 
each vertebra goes upon a pivot, and resembles the ball and socket 
joints. In many animals it is distinctly a joint of this kind. i 

On the fore and back part of the body of the vertebra are several F' he 
holes, which are for the transmission of blood-vessels and for the ™™ 
attachment of ligaments. * Sat 

i The sopy is the main part of the vertebra, to which all. the diber 
s are to be referred: it is the centre of the spine, and bears 
chiefly the weight of the body: it is large in tnlticine where the 
weight of the whole rests upon it, and where the movements are 
rather free : it is smaller in the vertebre of the back, where there 
is almost no motion and less weight ; and in the vertebra of the 
neck, there is hardly any body, the vertebrae: being joined to each 
other « al abenan krone 
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* These fo 5 in the begining of the scrofulous inflammation of the 
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Thearch. —'‘T'he ring or circle of bone, or the arch which, together with the 
body itself, forms this circle, next attracts our? notice ; for the 
arches of the vertebra, forming a continued tube, give passage to 

The the spinal marrow. We observe a notch on each side of the arch 

notch. _ for transmitting the nerves which go out from the spinal — 

fs hag The arricuLATING PRocEss is a small projection, standing 

prociek obliquely from the body of the vertebra, with a smooth surface, b 

, ‘which it is joined to the articulating process of the next bone; for 
each vertebra has a double articulation with that above and with 
that below. The bodies of the vertebrae are united to each other 


by a kind of ligament, which forms a more fixed, and rather an _ 


elastic joining ; and they are united again by the articulating pro- 


cesses, which make a very moveable joint of the common form. 
called also 


blique. 
ee because they stand rather obliquely. The upper ones are named 


the ascending oblique processes, and the two lower ones are named 
the inferior or descending oblique processes. 


The spi- "The sprnous PRocessvs are those which project directly backwards, . 


B wear *°" whose points form the ridge of the back, and whose sharpness gives 


the name to the whole column. The body of each vertebra sends 


out two arms, which, meeting behind, form an arch or canal for the © 


spinal marrow ; and from the middle of that arch, and opposite fo 

the body, the spinous process projects. Now the spinous, and the 

_ transverse processes, are as so many handles and levers, by which the 
"spine is to be moved ; which, by their bigness, give a firm hold to 

the muscles, and, by ‘their length, give them a powerful lever to 

work their effects by. ‘The sp 10us processes, then, are for the in- 

i‘ sertion of these muscles; which extend and raise the spine, and for 
x the attachment of a ligament which runs from point to point in the 
whole length of the spine, and which checks the bending of the 


trunk forward. mn 


Trans- The TRANSVERSE PROCESSES stand out from the sides of the a 
peaben, or branches which form this arch. They stand out at right angles, 
or transversely from the body of the bone ; and they also are as 
levers, and long and powerful ones for moving and turning the 
é spine. Perhaps their chief use is not for turning the vertebra, as 
there is no provision for much of a lateral motion in the lower part 
of the spine; but the muscles which are implanted into these are 
more commonly used in assisting those which extend and raise the 

spine. 

Yaa, and all the processes, are more distinct, preihighens and 
strong, more direct, and larger in the loins, and mgre easily under- 
stood than in the vertebra of any other class. But this prepares 


only for the description of the individual vertebra, where we find a 


variety proportioned to the various offices and to the oe 
__, motion which each class has to perform. 
Fonpe Of the vERTEBR# oF THE Lorns.—I have chosen to represent 
lumbar the general form of a vertebra, by describing one from the lc 
vertebra. because of the distinctness with which all its parts are marked. — Tn 
the lumbar vertebr, the perpendicular height of the body is short, 


the intervertebral substance is thicker than in the other parts of the — 


The articulating processes are sometimes named oblique processes, — 


j 
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spine, and the several processes stand off from each other distinct 

and clear; all which are provisions for a freer motion in the loins. 

The arch of the lumbar vertebra is wider than in the back, to admit Spinal 
the looser texture of the spinal marrow. —_ 

The sopy of a lumbar vertebra is particularly large, thick, and The body 
spongy; and its thin outer plate is perforated by many arteries going large and 
inwards to nourish this spongy substance of the bone. The length PF°*¢: _ 
of the body is about an inch, and the intersticial cartilage is very 
considerable ; so that the vertebre of the loins present to the eye, 
looking from within the body, a large, thick, and massy column, fit 
for supporting so great a weight. 

The sprnovs process is short, big, and strong. It runs hori- The spi- 
zontally and directly backwards from the arch of the spinal marrow. Pers short. 
It is flattened, and about an inch in breadth ; and it is commonly 
terminated by a lump or knob, indicating the great strength of the 
muscles and ligaments which belong to it, and the secure hold . 
which they have. ' 

The TRANSVERSE process is longer and finer than in the other Trans- 
vertebrz ; it goes out laterally and horizontally, and is provided for Vets pro- 
the origins of powerful muscles. We find the spinous process fect. 
divided into two unequal parts by a spine running from the inferior 
articulating process ; in the same manner we see the transverse 
process divided by a ridge extending from the superior articulating 
process. 

The articutaTine processes of the lumbar vertebre stand so Articulat- 
directly upwards and downwards, that the name of oblique pro- WPI 

. 3S per- 
cesses cannot be applied here. They are tuberculated and strong, pendieu- 
partaking of the peculiarity which marks the general form of those !a- 
vertebr of the loins. 4 ag 

Of the verTesR® or THE Back.—The character of the ver- bas ey 
tebrz of the back is directly opposite to that of the loins. The pana 
‘nopres of the vertebre are smaller, though still large enough to 

the great weight of the k ; but they are much deeper, Body 

proportionably, than those of the loins, and their intervertebral sub- 4¢¢P- 
stance is thin, for there is little motion here. The sprnous PRo- Spinous 
cEssEs in the vertebrae of the back are very long and aquiline. [rores* 
They are broad at their basis, and very small or spinous at their fur- oblique, 
ther end; and in place of standing perpendicularly out from the grooved. 
body, they are so bent down, that they do not form a prominent 
pn tba be spine, but are ranged almost in a perpendicular line, 
that is, laid over each other, like the scales of armour, the one 
above nearly touching the one below, by which the motions of these 
vertebre are abridged; and the further to sustain the column, 
there is a groove on the under surface of the spinous process, 
which receives the superior edge of the one below. The TRAns- Trans- 
VERSE PROCESSES are short and knobby: in place of standing free Verse Pfo- 
and clear out, like those of the loins, they stand obliquely back- directea 
ward, are tramelled and restricted from motion, by their connection — 
with the ribs ; for the ribs are not merely implanted upon the bodies Jmpres- 
of the vertebra, but they are further attached firmly by liga- sion on 
-—* _: i aregular joint, to the transverse process of each toan beat 
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38 OF THE TRUNK. 


: a, hg aD 

vertebra. Now the rib being fixed to the body of one vertebra, 
and to the transverse process of the vertebra below, the motions of 
the erre are much curbed. We get another mark by which 


Fal the dorsal vertebra: may bé known: for each vertebra bears two 
pin the impressions of the rib which was joined to it, one on the flat side 
body. _—_ of its body, and the other on the fore part of its tranverse process. 


On the extremity of each of these transverse processes, a tubercle 
‘projects backwatd, giving advantage for the attachment of mus- 
Articulat- les. ‘The articulating processes are so short, that they can hardly 
cesses. be described as distinct projections, as they stand out. so directly 
More _— from the transverse process, appearing as parts of it. The surfaces 


oblique. of these processes present more obliquity, and they are simpler in 
form, and smoother, than those of the loins. ¢° 
eae We may distinguish the first vertebra of the back, by its having 


dorsal the whole of the head of the rib impressed upon its side. igi 


vertebra = The 12th, or lowest dorsal vertebra, has also the ¢ head of 
pac or the rib impressed upon it, and it has no articulating surface on the 
_ extremity of the transverse process. . ah | 
ca Of the verreBR& or THE NecK.—The vertebre of the 


Their | depart still farther from the of those of the loins. The ‘ 

bodies is very small in all the vertebrae of the neck. In the uppermost © 
small —_ the neck there is absolutely no body ; and the next to that has ne 
a body of the regular and common form. There is not in the ver-— 

tebra of the neck, as in those of the loins, a cup or hollow for re- 

ceiving the intervertebral substance ; but the surfaces of the body 

» are flat or plain, and the articulating processes are oblique, and 
make, as it were, one articulation with the body ; ya lower 
surface of the body being not hollow, but plain, and inclined for- 
_.___ wards, and the articulating processes being also inclined backwards, 
— and oblique, the two surfaces are opposed to each other ; the one 
cesses prevents the vertebra from sliding forwards, and the other prevents 
oblique. jt from sliding backwards, while a pretty free and general motion is. 
Spinous allowed. ‘The sprnovs processes of the neck are short, and project 
Ha reat. cirectly backwards; they are for the insertion of many muscles, 
_-ed, short, and therefore they are split, and have small tubercles on their ex- 

hon al tremities. This bifurcation of the spinous process is not abso 

. "peculiar to the cervical vertebra ; for sometimes, though rarely, 
the others are so: and it is only in the middle of the neck that 
even they are forked: for the first vertebra is a plain ring, with 
_ hardly any spinous process, because there are few muscles attached 
Lower toit; and the process of the last vertebra of the neck is not bifur- 
ep iby cated, so that it approaches to the nature of the dorsal vertebre ; 
neck, the the spinous process is long and aquiline, is depressed towards the 


ori ns 


tial back, and is so much longer than the others, as to be distinguished 
vens. _ by the name of VERTEBRA PROMINENS. + dole 
ae dike The TRANSVERSE PROCESSES of the neck are grooved and bifare 
verse pro- 


verse Pt" cated, because there are a great many small muscles attached to 
furcated; them. But the most curious peculiarity of the transverse processes 
a, is, that each of them is perforated for the transmission of the great 
ayy artery, which is named VERTEBRAL ARTERY, because it passes. 
Sa 
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snd these holes in the vertebra whieh form altogether a bony 
canal for the artery. 

So that the character of these cervical venihnes ts. that they a Garin 
calculated for much free motion ; and the marks by whieli they are character. 
distinguished are, that the bodies are particularly small, the articu- 

processes oblique, with regard to their position, and almost : 
plain on their surface. The spinous process, which is nearly want- 
ing in the uppermost vertebre, is short and forked in all the lower 
ones; the transverse process also is forked ; and the transverse pro- 
cesses of all the vertebra, except sometimes the first and last, are 
‘perforated near their extremities with the large hole of the vertebral 


LAS ann VERTEBRA DENTATA. —But among ‘these 
2 of the neck, two are to be Lye i distinguished, as of , 
ter importance dian all the rest ; though the five lower ver- 
D! he neck be ossified and fixed, if but the two uppermost 
em e, the head, and even the necks seem to move with ease. 
/ Whe first vertebra is named arias, perhaps because the globe of Atlas. — 
‘the head is immediately placed upon it; the second is named DEN- 
_. ¥aTA or axis, because it has an axis or tooth-like process upon 
s _ which the first turns. 
_ The attas has not the complete form of the other vertebra of the 
neck, for its processes are scarcely distinguishable : it has no body, Wa St the 
unless its two articulating processes are to be reckoned as a body ; °° <0 
‘itis no more than a simple ring ; it has hardly any spinous process ; ‘ak 
and its: rse process is long and perforated, but not forked. Lee 
On yer margin of the ring may be observed the mark of the 
ligament, which unites it to the margin of the occipital bone ; and 
on the lower margin of the ring the mark of attachment of a similar 
ligament, which attaches it to the circle of the dentata. The nopy 
_ is entirely wanting: in its place, the vertebra has a flat surface 
looking backwards, which is smooth and polished for the rolling of 
_ the tooth-like process ; there is also a sharp point rising perpendi- } oth 
cularly upwards towards the occipital bone, and this point is held to point or 
the edge of the occipital hole by a strong ligament. The smooth process. 
mark of the tooth-like process is easily found ; and upon either side ATticula 
of it, there projects a small point from the inner circle of the ring : ach Ox 
these t ints have a ligament extended betwixt them, called the ped 
transverse ligament, which, like a bridge, divides the ring into two dentatus. 
; one the smaller, for lodging the tooth-like process, em- pho nia 
bracing it closely ; the greater opening is for the spinal marrow: oenr ie 
“the li confines the tooth-like process ; and when the ligament the trans- 
t by violence (as has happened), the tooth-like process, ee 
loose, presses upon the spinal marrow ; the head, no longer 
‘Spence by it, falls forward, and the patient dies. On the inside Origin of 
and lateral part of the circle, the origin of the lateral ligaments, of the pig 
Linde o> dentatus may also be observed, 
€ ARTICULATING PROCEsS may be considered as the body of this Articulat- 
» vertebra ; for it is at once the only thick part, and the only articu- ro dag 
j ‘lating surface. ‘Fhis broad articulating substance is in the middle 
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of each side of the rmg: it has two smooth surfaces on each side ; 
one looking upwards, by which it is joined to the occiput ; and one 
looking directly downwards, by which it is joined to the second ver- 
tebra of the neck. The two upper articulating surfaces are oval, 


The upper and slightly hollow to receive the occipital condyles: they are also 


hollow 
oblique. 


Forming 
with the 
condyles 
a hinge 

joint. 


oblique, for the inner margin of each tips downwards; the outer 
margin rises upwards, and the fore end of each oval is turned a little 
towards its fellow. Now, by the obliquity of the condyles, and this 
obliquity of the sockets which receive them, all rotatory motion is 
prevented, and the head performs, by its articulations with the first 
vertebra or atlas, only the nodding motions; and when it rolls, it 
carries the first vertebra along with it, moving round the tooth-like 
process of the dentatus. The articulation with the head is a hinge 
joint in the strictest sense: it allows of no other motion than that 
backwards and forwards: the nodding motions are performed by the 
head upon the atlas, the rotatory motions are performed by the atlas 
moving along with the head, turning upon the tooth-like process of | 
the dentatus as on.a centre. 

Now the upper articulating surfaces of the atlas are hollowed, to 
correspond with the condyles of the occipital bone, and to secure the 


The lower articulation with the head ; but the lower articulation, that with the 


surface 
plain, 
smooth. 


Turning 
on the 
dentata. 


No spi- 


nous pro- _ 


cess. 


Trans- 
verse pro- 
ess per- 


vertebra dentata, being secured already by the tooth-like process of 
that bone, no other property is required in the lower articulating 
surfaces of the atlas, than that they should glide with perfect ease ; 
for which purpose they are plain and smooth ; they neither receive 
nor are received into the dentata by any hollow, but lie flat upon the 
surfaces of that bone. It is also evident, that since the office of the 
atlas is to turn along with the head, it could not be fixed to the ver- 
tebra dentata in the common way, by a body and by intervertebral 
substance ; and since the atlas attached to the head moves along with 
it, turning as upon an axis, it must have no spinous pRocgss ; for the 
projection of a spinous process must have prevented its turning 
upon the dentatus, and would even have hindered, in some degree, 
the nodding of the head; therefore the atlas has a simple ring behind, 
and has only a small knob or button where the spinous process 
should be, which is somewhat irregularly notched. The TRANs- 
VERSE PROCESS is not forked, but it is perforated with a large hole 


forated for for the vertebral artery ; and the artery, to get into the skull, makes 


the ar- 


impiety: ¥ 
sion of 
the ar- 


tery. 


Dentata, 
eneral 
orm. 


a wide turn, lying flat upon the bone, by which there is a slight 


hollow or impression of the artery, which makes the ring of the 


vertebra exceedingly thin. Sometimes, instead of the groove for 
the artery, there is a perforation in the ring. 

But the form of the vertebra dentata best explains these pecu- 
liarities of the atlas, and this turning of the head. 

The VERTEBRA DENTATA, ODONTOIDES or AXIS, 
is so named from its projecting point, which is the chief charac- ‘ 
teristic of this bone. When the dentata is placed upright before us, 
we observe, 1. That itis most remarkably conical, Pie | all the way 
rar by a gradual slope to the point of its tooth-like process. 

. That the ring of the vertebra is very deep, that is, very thick in 
ta substance, and that the opening of the ring for transmitting the 


« 
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spinal marrow is of a triangular form, 3. That its spinous process, Spinous 
though short and thick, yet projects beyond the level of the three spi- hort, and 
nous processes immediately below it ; and that it is turned much strong. 
downwards, so as not to interfere, in any degree, with the rotation 

of the atlas. 4. That its tooth-like process, from which the bone is hs tooth- 
named, is very large, about half an inch in length; very thick, like LX¢?? 
the little finger ; that it is pointed ; and that from this rough point a 

strong ligament goes upwards, by which the tooth is tied to the great 

hole of the occipital bone. We also observe a neck or collar, or Neck of 
smaller part, near the root of the tooth-like process, where it is the pro- 
grasped by the transverse ligament of the atlas; while the point of “” 

the process swells out a little above. We find this neck particularly 

smooth ; for it is indeed upon this collar that the head continually 

turns. And we see on each side of this tooth-like process a broad Artieulat- 
and flat articulating surface. These articulating surfaces are placed #8 
like shoulders ; and the atlas being threaded by the tooth-like pro- =" 
cess of the dentata, is set flat down upon the high shoulders of this 

bone, and there it turns and performs all the rotatory motions of the 

head. 

On the side of the tooth-like process we may observe the rough- Insertion 
ness for the insertion of the lateral ligaments, and its point is irregular Pog 
where it is grasped by the perpendicular ligament which comes ligaments. 
down from the occipital bone. 

We may observe, that while the superior articulating processes Articulat- 
are horizontal, answering the purpose of a body, the lower surface ing sur-_ 
of this vertebra is in all respects like the other vertebre of the neck. 2ontal. 


: Or tue SPINE ceneratty. 


All the vertebre conjoined make a large canal of a triangular or 
roundish form, in which the spinal marrow lies, giving off and dis- 
tributing its nerves to the neck, arms, and legs; and the whole 
course of the canal is rendered safe for the marrow, and very smooth 
by lining membranes, the outermost of which is of a leather-like 
strength and thickness, and serves this double purpose ; that it is at 
once a hollow ligament to the whole length of the spine upon which 

bones are threaded, and by which each individual bone is tied 


and fixed to the next; and it is also a vagina or sheath which con- 


tains the spinal marrow, and which is bedewed on its internal surface 
with a thin exudation, keeping the sheath moist and soft, and making 
the enclosed marrow lie easy and safe. ei 

All down the spine, this spinal medulla is giving off its nerves : 
one nerve passes from it at the interstice of each vertebra ; so that 


there are twenty-four nerves of the spine, or rather forty-eight 
“nerves, twenty-four being given towaréls each side ; these nerves 
_ pass each through an opening or small hole in the general sheath ; 


they pass through the interstice of each vertebra; so that 


7 there is no hole in the bone required, but the nerve escapes by going 


under the articulating process. This, indeed, is converted into 
like a hole, when the two contiguous vertebra are joined 
to each other. 
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The bodies of the vertebrae are somewhat peculiar in structure, 
being light and spongy bones, covered with a thin cortex: and it 
is from these circumstances that they are very liable to scrofulous 


The INTERVERTEBRAL SUBSTANCE.—The interverte- 
bral substance is that which is interposed betwixt the bodies of two 
adjoining vertebra, and which is (at least in the loins) nearly equal 
in thickness to the body of the vertebra to which it belongs. We 
give it this undefined name, because there is nothing in the human 
system to which it is entirely similar ; for it is not ligament, nor is it 
cartilage, but it is commonly defined to be something of an 
intermediate nature: it is a soft and pliant substance, which is 
curiously folded and returned upon ‘itself, like a rolled ban- 
dage with folds, gradually softer towards the centre, and with the 
rolled edges as if cut obliquely into a sort of convex. The cut 
edges are thus turned towards the surface of the vertebra, to which 
each intervertebral substance belongs : it adheres to the face of each 
vertebra, and it is confined by a strong ligament all round; and this 
substance, though it still keeps its hold on each of the two vertebre 
to which it belongs, though it permits no true motion of one bone 
on another, but only by twisting of its substance, yields, nevertheless, 
easily to whichever side we incline, and it returns in a moment to 
its place by a very powerful resilience. This perfect elasticity is the 
chief character and virtue of this intervertebral substance, whose 
properties indeed are best explained by its uses ; for; in the bendings 
of the body, it yields in a very considerable degree, and rises on the 
moment that the weight or the force of the muscles is removed. In 
leaping, in shocks, or in falls, its elasticity prevents any harm to the 
spine, while other less important joints are luxated and destroyed ; 
and it gives to the whole column that fine elasticity which guards the 
head from sudden shocks, and the brain from vibration. This extent 
of ligamentous binding in the texture of the vertebral column is ano- 


ther cause of its being very subject to scrofulous disease. During . 


the day, it is continually yielding under pressure ; so that we are 
taller in the morning than at night ; we are shorter in old age than in 
the maturity of manhood ; and the aged spine is bending forwards by 
the yielding of this part. ‘These curious facts were first observed by 
a sort of chance, and have since been ascertained with parti- 
cular care. 
Since pressure, in length of years, shortens the fore part of the 
column of the spine, and makes the body stoop, any undue inclina- 
tion to either side will cause distortion: the substance yields on one 
side, and rises on the other; and at last the same change happens in 
the bones also, and the distortion is fixed, and not to be changed : 
this is peculiarly apt to happen with children whose bones are grow- 
ing, and whose gristles and intervertebral substances are pe- 
culiarly soft; so that a tumour on the head or jaw, which 
makes a boy carry his head on one side, or constant stooping, 
such as is used bv a girlin working at the tambour, or the ing 
e 4 #7 eS 
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of a weakly child always on one arm by a negligent or awkward 
nurse, will cause in time a fixed distortion. 
We are now qualified to understand the motions of the vertebra, 
and to trace the degree of motion in each individual class. The 
of motion vary with the forms of the vertebra, in each part 
of the spine: the motion is freest in the neck, more limited in the 
loins, and in the back (the middle part of the spine) scarcely any 
motion is allowed : the head performs all the nodding motions upon 
the first vertebra of the neck: the first vertebra of the neck performs 
again all the quick and short turnings of the head, by moving upon 
the dentatus: all the lower vertebra of the neck are also tolerably 
free, and favour these motions by.a degree of turning; and all the 
bendings of the neck are performed by them. The dorsal vertebrae 
are the most limited in their movements, bending chiefly forwards by 
the yielding of their intervertebral substance. The vertebrae of the 
loins again move largely, for their intervertebral substance is deep, 
and their processes less entangled. To perform these motions, 
each vertebra has two distinct joints, as different in office as in form: 
first, each vertebra is fixed to those above and below by the interver- 
tebral substance, which adheres so to each that there is no true mo- 
tion: there is no turning of any one vertebra upon the next; but the 
elasticity of the intervertebral substance allows the bones to move a 
little, so that there is a general twisting and gentle bending of the whole 
spine. The second joint is of the common nature with the other 
joints of the body, for the articulating processes are faced with carti- 
lage, surrounded with a capsule, and lubricated with a mucus. I 
conceive this to be the intention of the articulating processes being 
produced to such a length, that they may lap over each other to pre- 
vent luxations of the spine ; and they must, of course, have these 
small joints, that they may yield to this general bending of the spine.* 


RIBS anp STERNUM. 


Or THE R1es.—The ribs, whose office it is to give form to the 
thorax, and to cover and defend the lungs, also assist in breathing ; 
for they are joined to the vertebre by regular hinges, which allow 
of short motions, and to the sternum by cartilages, which yield to 
the motion of the ribs, and return again when the muscles cease 
to act. 

Each rib, then, is characterized by these material parts: a great 
length of bone, at one end of which there is a head for ardbies ion 
with the vertebra, and a shoulder or knob for articulation with its 
transverse process ; at the other end there is a point, with a socket 
for receiving its cartilage, and a cartilage joined to it, which is im- 
planted into a similar socket in the side of the sternum, so as to com- 
plete the form of the chest. . 


their car tila; re join directly with the sternum, and these are the 
oi * See further of the Spine, inthe Review of the Skeleton, 
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9$ are twelve in number, according to the number of the Classiti- 


e in the back, of which seven are named true ribs, because cation of 
aa ? 


_the trans- 


» ‘tach 
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Five false. preservers, the custodes, as protecting the heart; ini five are 
named false ribs, because their cartilages are not sepa: 
directly implanted into the sternum, but are joined one with another ; 
the cartilage of the lower rib being joined and lost in that of the 
rib above, so that all the lower ribs run into one greater carti 
Two float- But there is still another distinction, viz. that the last rib, and coulis 
ai monly also the rib above, are not at all implanted in the sternum, 
but are loosely connected only with the muscles of theaaniaetty 
whence they are named the loose or floating ribs. a 
Their The ribs are, in general, of a flattened form, their flat sidé being 
form flat. turned smooth towards the lungs. But this flatness of the rib is 
Twisted. not regular ; it is contorted, as if the soft rib had been seized by 
either end, and twisted betwixt the hands: the meaning of which 
is, to accommodate the flatness of the rib to the form which the 
thorax assumes in all its degrees of elevation ; for when the rib 
rises, and during its rising through all the degrees of elevation, it 
U per _ still keeps its flat side towards the lungs. ‘Though of a flattened 
pre PONE form, the rib is a little rounded at its upper edge, is sharp and cut- 
A groove ting at its lower edge ; and its lower edge seems double ; for there 
onthe is a groove, which in some measure gives security to the intercostal 
lower artery and nerve. 
On each rib we find the following parts: 1. The HEAD, or round 
The head knob, by which it is joined to the spine. The head of each rib has 
having indeed but a small articulating surface ; but that smooth surface is 
nat a double, or looks two ways. For the head of the rib is not im- 
surfaces. planted into the side of one vertebra, it is rather implanted into the 
interstice betwixt two vertebre ; the head touches both vertebrae ; 
all the vertebrae, except the first and last, bear the mark of two ribs, 
one above, and one below. The mark of the rib is on the edge 
of either vertebra, and the socket may be said to lie in the interver- 
tebral substance betwixt them. 
Cervix. 2, The neck of the rib is a smaller part, immediately before he 
head. Here the rib is particularly small and round. 
Tubercle. 3- About an inch from the head, there is a second rising, or 
bump, the articulating surface by which it touches and turns upon 
Articulat- the transverse process of the vertebra below. These two articula- 
ing with tions have each a distinct capsule or bag: each is a very regular 
verse pro- joint ; and the degree of motion of the rib, and direction in which 
cess. it moves, may be easily calculated from the manner in which it is 
jointed with the spine ; for the two articulating surfaces of the rib 
are on its back part: the back of the rib is simply laid upon the side 
of the spine ; the joints, with the body of the vertebra, and with 
its transverse process, are in one line, and form asif but one joint ; ; 
so that the rib being fixed obliquely, and at one end only, that end 
continues firm, except in turning upon its axis: the two heads roll 
upon the body of the vertebra, and upon the transverse process ; 
and so its upper end continues fixed, while its Jower end rises or | 
falls ; and as the motion is ina circle, the head being the central 
point, moves but little, while the lower end of the rib has the widest 
sip al 


A second . Just above the second articulating surface there is a second 
tubercle. 
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tubercle, sablich has nothing to do with the joints, but is intended 
merely” e attachment of the ligaments and muscles from the 
spine which suspend and move the rib, and for the attachment of 
the anterior slips of the longissimus dorsi muscle. 

5. The angle of the rib is often mentioned, being a common The 
mark for the place of surgical operations. There is a. flatness of *"8!* 
thorax behind, forming the breadth of the back ; the sharpness 

‘flatness begins to turn into the roundness of the chest 
Ms d by the angles of the ribs. Each rib is round in the place 
of its | ad, neck, and tubercles: it grows flatter a little, as it ap- 
proaches the angle : but itis not completely flattened till it has 
turned the angle which is the proper boundary betwixt the round 
and the flat parts of the rib ; into these angles of the ribs the sacro- 
lumbalis is inserted. This anatomy of the ribs is sufficiently simple, Recapitu- 
but it is not equally easy to observe how it bears on the practice of lation of 
surgery. It isin some degree useful in the more advanced parts o' bes of ie. 
anatomy, to remember the names; and it is necessary, even in rib. 
speaking the common language of surgeons, to know these parts, 
viz. the head of the rib ; the tubercle, or second articulating sur- 
face; the angle, or turning forward of the rib; the upper round, 
and the lower fla page ; ; and especially to remember the place and 
of the intercostal artery. It is, however, more impor- 
e connexions of parts; as the seat of the artery, 


in which ribs are lined with the pleura, and their 
; = to t e surface of the lungs. The ribs increase in the 
lity of their position. from the highest to the lowest, and their 
or extremities e: , and are more distant from each other. 
| peetcome peculiarities in individual ribs, the chief uf which peculiari- 
a +g these: the — the rib is increasing from the first to the ties of in- 
“4 arene creases from the seventh to the twelfth ; the iy) — 
ie of | on gradually decreases from the first to the last, ihe” 
g exceedingly short and circular, the lower ones longer, ; 
ost right lined, making a small portion or segment of a large 
circle ; so that the thorax is altogether of a conical shape, the upper 
opening so small, as just to permit the trachea, esophagus, and 
_ great vessels to pass ; the lower opening so large, that it equals 
_ the diameter of the abdomen ; the first rib is consequently very 
short ; it is thick, strong, and of a flattened form ; of which flat- 
ness one face looks upwards, and another downwards, and the great 
axillary artery and vein lie upon its flat upper surface. We do not 
see any groove on the lower surface for the intercostal artery. It 
is also particularly circular, making more than half a circle from its 
head to the extremity where it joins the sternum ; it has, of course, 
po ak and wants the distorted twisting of the other ribs: the 
second rib is also round, like the first rib.. The eleventh and 
twelfth, or the floating ribs, are exceedingly small and delicate, and 


- ee: terminates in an acute point, unconnected with the 


wo 


and, lastly, the heads of the first, and of thé twelfth ribs, 

are F than any ‘of the others ; ; for these two have their heads 
implantedinto the flat side of one vertebra only, while all the others 
) —~ theirs i aeanoes betwixt the bodies of two vertebre. And 
* on. I.— 
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there is this further difference, that in the eleventh and twelfth ribs 
there are no tubercles for the articulation with the transverse pro- 
cesses. ‘The cartilages of the ribs become longer as they descend 
and approach nearer to each other ; they complete the form of the 
thorax, and form all the lunated edge of that cavity; and it is from 
this cartilaginous circle that the great muscle of the diaphragm has 
its chief origin, forming the partition betwixt the thorax and the 

Socketsin abdomen. ‘I'he farther end of each rib swells out thick and spongy, 

ml and has a small socket for lodging the cartilage ; for these cartilages 

tremity of are not joined, like the intervertebral substances, with their bones ; 

the rib, but there is a sort of joint very little moveable indeed, but still 
anes ng having a rude socket, and a strong capsular ligament, and capable 
of luxation by falls and blows; the implantations into the sternum 
are evidently by fair round sockets, which are easily distinguished 
upon the two edges of that bone. These cartilages may be enu- 
merated thus: The cartilages of the first and second ribs descend 
to touch the sternum. ‘The cartilage of the third rib is direct. 
_. The cartilages of the fourth, fifth, and sixth ribs rise upwards, in 
proportion to their distance from this central one. ‘The first five 
ribs have independent cartilages. The eighth, ninth, and tenth 
‘ ribs run their cartilages into the cartilage of the seventh rib. And 
the eleventh and twelfth ribs have their cartilages small, uncon- 

nected, and floating loose. 5 i 

Metion of By the motion of the ribs, the thorax is alternately dilated and 

the ribs. “diminished in eapacity, the lungs thereby having their play. A rib 
has two motions: 1. Its sternal end rises and falls, the centre of 
motion being in the articulation with the spine. 2. It moves on 
its own axis; a line drawn through the two extremities is the 
centre of this motion. The former motion enlarges and diminishes 
the diameter of the thorax, from the spine to the sternum ; this 
enlarges the lateral diameter of the thorax. The importance of 
attending to the motion of the ribs is obvious in practice ; for when 
the rib is broken, the ends jar and rub against each other, in con- 
i of the anterior extremity moving through a greater space 
than the posterior ; and the business of the surgeon is to interrupt 
this. Besides, the fracture of the rib, most commonly of little 
consequence, is sometimes attended with the most serious symp- 

- toms, and even death ; for if the fractured extremity punctures the 
membrane of the lungs, the air is drawn into the cavity of the 
chest, and from thence is pressed into the cellular substance, and 
_ the man is blown up in a prodigious degree. 

Situation. [HE STERNUM.—The sternum is that long and squared bone, 
which lies on the fore part of the breast over the heart, and which 
being joined by the cartilages of the ribs, completes the cavity of 
the chest ; it is for completing the thorax, and defending the heart, 
for a medium of attachment to the ribs, and for a fulcrum or point, 
on which the clavicles may roll. 

a. % We find the sternum consisting in the child of eight distinct pieces, 

bid cig which run together in the progress of life, and which, in old age, 

Tn middle are firmly united into one ; but in all the middle stages of life, we 

age three find three pieces in the sternum, two of which are properly bone, 


ill 
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the third remains a cartilage till very late in life, and is named the 
ensiform cartilage, from its sword-like point. 

It is found to have eight pieces, even in the child of six years old : 
some years after, it has but five or six ; and the salient white lines 
which traverse the bone, mark where the intermediate cartilages 
have once been. 

1. The upper piece of the sternum is very large, roundish, or Triangu- 
rather triangular, resembling the form of the heart on playing-cards : lal 
it is about two inches in length, and an inch and a half in breadth ; 
and these marks are easily observed. The apex, or point of the Apex. 
triangle, is pointed downwards, to meet the second bone of the ster- 
num. The BASE OF THE TRIANGLE, which is uppermost, towards Base up- 
the root of the throat seems a little hollowed, for the trachea passing folloved 
behind it. On each upper corner, it has a large articulating hollow, for the 
into which the ends of the collar bones are received (for this bone is *Brost- 
the steady fulcrum upon which they roll.) A little lower than this, lates with 
and upon its side, is the socket for receiving the short cartilage of os clavi- 
the first rib; and the sceond rib is implanted in the interstice be- Socket for 
twixt the first and second bone of the sternum; so that one half of the the first 
socket for its cartilage is found in the lower part of this bone, and > 


| 
the other half in the upper end of the next. pd 
2. The second piece of the sternum is of a squared form, very > 


long and flat, and composing the chief length of the sternum : for oi 


the first piece receives only the cartilage of the first rib, and one Central 
half of the second ; but this long piece receives on each side or edge pechuony 
of it, the cartilages of eight ribs ; but as three of the lower cartilages Five pits 
are run into one, there are but five sockets or marks. The sockets for = 
for receiving the cartilages of the ribs are on the edges of the ster- — of 
mum ; they are very deep in the firm substance of the bone, and large eight ribs. 
enough to receive the point of the finger with ease : and whoever 
compares the size and deepness of these sockets with the round 
heads of the cartilages which enter into them, will no more doubt of 
distinct joints here than of the distinct articulation of the vertebrae 
with each other. 

3. This is, in truth, the whole of the bony sternum ; and what is The thira 
reckoned the third piece, is a cartilage merely, and continues so Piece. 
down to extreme old age. This cartilage, which ekes out, and Cartilage 


lengthens the sternum, and which is pointed like a sword, is thence *™*i!™ 


named CARTILAGO MuCRONATA, the pointed cartilage ; or CARTI- ast 
LAGO ENSIFORMIS, or xtPHOIDES, the sword-like cartilage. One , 
of the pit for the attachment of the seventh rib is on this portion. 
This cartilaginous point, extending downwards over the belle gives 
a sure origin and greater power to the muscles of the abdomen, and 
that without embarrassing the motions of the body ; but this cartilage, Some- 
which is commonly short and single-pointed, is sometimes forked, (7°, 
sometimes bent inwards, so (it has been thought) as to occasion : 
sickness and pain ; and once was produced to such a length, as to 
reach the navel, and ossified at the same time, so as to hinder the 
bending of the body, and occasion much distress. 

The sternum and the ribs, and all the chest, stand so much ex- Surgical 
posed, that did we not naturally guard them with the hands, frac- 7emarks. 
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tures must be very frequent ; but indeed when they are broken, ? eit 

beaten in, they hurt the heart. or , and not unfrequently the 

most dreadful consequences ensue, e sternum is, like the body 

of a vertebra, spongy and covered with a thin cortex of bone, and 


sheathed with ligaments ; and being exposed, it is very subject to 


scrofulous inflammation. 
The fracture of the sternum is a most serious accident ; for when 
___ there is not death in consequence of the injury of the heart, there is 
a grating and rubbing of the broken surfaces: for the lower extre- 
_ mity of the sternum is carried forward in inspiration ; and therefore, 


' when there is a fracture, the lower p = aa upon the part, 
__ and if not restrained, it will cause’ ammation and suppuration 
beneath. 
Ps 
~ PELVIS. 


‘To give a steady bearing to the trunk, and to connect it with the 
lower extremities by a sure and firm joining, the pelvis is interposed ; 
which is acircle of large and firm bones, standing as an arch betwixt 
the lower extremities and the trunk. Its arch is wide and strong, so 
as to give a firm bearing to the body ; its individual bones are large, 
so as to give a deep and sure socket for the implantation of the thi 
bone ; its motions are free and large, bearing the trunk above and 
rolling upon the thigh bones below ; and it is so truly the centre of 
all the great motions of the body, that when we believe the motion 
to be in the higher parts of the spine, it is either the last vertebra of 
_ the loins bending upon the top of the pelvis, or the pelvis itself ~~ 
in, upon the head of the thigh bones. 

Peiva PELVIs is named from its resembling a basin in its form ; or, 
consisting perhaps, from its office of containing the urinary bladder, rectum, 
atid of Vagina, and womb: it consists in the child of many pieces, but in 
many ___ the adult it is formed of three large bones and a smaller one ; viz. 
contre in the sacrum, and ossa innominata, and os coccygis. 
e adult : 
of four. Os sacrum.—The names, Os sacrum, 0s basilare, &c. seem to 
‘The sa- relate rather to its greater size than to its ever having been offered 
The false iM Sacrifice. This bone, with its appendix, the os coccygis, is called 
vertebre. the false spine, or the column of the false vertebra : authors making 
this distinction, that the true vertebra are those of the back, neck, 
and loins, which possess motion, a column which grows gradually 
smaller upwards; the fulse vertebra are those of the sacrum and 
mu ecyx, which are conical, with the apex or point downwards, and 
the base, viz. the top of the sacrum, turned upwards to meet the true 
spine, and which have no motion like the pieces of the spine. 
Thesa- | The bones of which the sacrum is composed had originally the 
pry 9 ori- form of distinct, small vertebrae. These distinctions are lost in the 
istinee adult, or are recollected only by the marks of former lines ; for the 
esi or original vertebra are now united into one large and firm bones 
Whichwe _ We can recognise the original vertebra, even in the adult bone; 
recognise for we find it regularly perforated with holes, for the transmi of 
yor 3 the spinal nerves: we find these holes regularly disposed in: : 
bone. we see a distinct white and nising line, which crosses the bon 
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the in each of the original vertebra, and marks the place 
where ‘he 0 So once was; and by these lines, being five in 
number, with generally five pair of holes, we know this bone to have 
consisted once of r which are now joined into one. ‘The 
of former processes can also be distinguished, and the back 
of the bone is rough and irregular from the projection of the mast ated 
processes. ; 
The os sacrum, thus composed, is among the lightest bones of the Silitenen’ 
human body, with the most spongy substance, and the maneneds Yee. 
tables pene 8 then it is a bone the best cemented, and confirmed by 
ents, and the ae covered by thick and cushion-like 
he os sacrum is of a triangular shape ; the base of the Form tri- 
Sanat turned - wards to receive the spine ; its inner surface is (°NS. 
smooth, to ‘the head of the child in labour to glide easily within. 
along ; and its outer surface is irregular and rough, with the spines prepular 
of former vertebre, giving rise to the great glutei muscles (which on the 
form the contour of the hip,) and to the strong muscles of the back >#¢k Patt. 
and loins, the longissimus dorsi and sacro lumbalis, which are for 
raising the spine and sustaining the body. 
It has in it a triangular cavity under the arch of its spinous pro- Its cavity. 
cesses ; which cavity is continued from the canal in the vertebre of El 
spine ; and this cavity of the sacrum contains the continuation and 

end of the spinal marrow, which being, before it descends to this 
place, divided into a great many thread-like nerves, has altogether 
the form of a horse’s tail, and is therefore named cauda equina. 

From this triangular cavity the nerves of the cauda equina go out Foremina. 
by four, sometimes five, great holes on the fore part of the sacrum, 
holes large enough to receive the point of the finger: grooves are 
seen running from these holes, for the passage of the sacral nerves. 
The first three nerves of the sacrum joining with the last two nerves 
of the loins, form the sacrosciatic nerve, the largest in the body, 
which goes downward to the leg, while the two lower nerves of the 
sacrum supply the contents of the pelvis alone. 

The back of the sacrum is also perforated with four holes, whose 
size is nearly equal to those on its fore part : these transmit no great 
vessel nor nerve, and seem to be merely for diminishing the weight 

a substance of the bone. 

ll the edges of the sacrum form articulating points, by which Base arti- 
it is joined to other bones. The base, or upper part of the sacrum cawaed 
receives the last vertebra of the loins on a large broad surface, which vertebra. 
makes a very moveable joint ; and, indeed, the joining of the 
true v with the top of the sacrum, is a point where there is 
more motion than in the higher parts of the spine. The sacrum, Articulot- 
has two articulating surfaces which stand perpendicular, and corres- pe Lee 
pond with those of the lower lumbar vertebra. The apex, or point Apex with 
of the sacrum, has the os coccygis joined to it; which joining is the os 
moveable till the age of twenty in men, and till the age of forty-five “°° gis. 

men; and the meaning of its continuing longer moveable in 
m is very plain, since the lower point of the coccyx in women 
elding in the time of labour, so as to enlarge greatly the lower 


elvis, The sides of the os sacrum form a broad, Lateral 
articulat- 
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ing sur- rough, and deeply indented surface, which receives the like rough 
cis surface of the haunch bones, by that sott of union which is called 
synchondrosis : but here the surfaces are so rough, and the cartilage 
so thin, that it resembles more nearly a suture ; and by the help of the 
strong ligaments, and of the large muscles which arise in common 
from either bone, makes a joining absolutely immoveable, except by 

‘ such violent force as is in the end fatal. 

Thus the original state of this bone is easily recognised and traced 
by many marks ; it stands in a conspicuous place of the pelvis, and 
its chief office is to support the trunk : to which we may add, thatit 
defends the cauda equina, transmits its great nerves, forms chiefly 

_ the cavity of the pelvis, and that it is along the hollow of this bone 
~M the accoucheur calculates the progress of the child’s head in 

abour. - 
Os coccy- ‘The os coccyais, so named from its resemblance to the beak of a 
gisan cuckoo, is a small appendage to the point of the sacrum, termmating 
pe oul this inverted column with an acute point, and found in very different 
crum in Conditions in the several stages of life. in the child it is merely 
rr he cartilage, and we can find no point of bone ; during youth it is ossi- 
Moves on fying into distinct bones, which continue moveable upon each other 
thesa- till manhood; then the separate bones gradually unite with each 
frum. ~~ other, so as to form one conical bone, with bulgings and marks of 
the pieces of which it was originally composed ; but still the last 
Inad- | bone continues to move upon the joint of the sacrum, till, in ad- 


vanced ~ vanced years, it is at last firmly united, later in women than in men, | 


yeas to With whom it is often fixed at twenty or twenty-five. The first bone 
it. is flat, with two transverse processes ; the others become gradually of 

a roundish form, convex without, and concave inwards, forming, with 
Ithasno the sacrum, the lowest part of the pelvis behind. It has no distinct 
eavity. holes, but the last sacral hole is frequently completed by a groove 
on the upper surface of the first bone; it has no communication 
with the spinal canal, but points forward te support the lower part 
’ 

- succession of additional bones, forms the tail in quadrupeds ; while, 
in man, the coccyx is turned in to support the parts contained in 
the pelvis, and to afford an elastic extremity to the spine, on which, 
in some measure, we rest in sitting : in women it continues so movea- 
ble as to recede in time of labour, allowing the child’s head to pass: 
This bone is apt to be dislocated by our falling with the breech ona 
. corner, or, more ignominiously, by kicks in the same 


of the rectum. The prolongation of this appendix to the spine bya — 


place. When dislocated, it gives rise to very considerable distress, — 


‘and to disorder of the function of the rectum and neck of the 
bladder. 
Osinno- | ‘The ossA INNOMINATA are the two great irregular bones forming 
minatum. the sides of the pelvis, which have a form so difficult to explain by 
one name, that they are called ossa innominata, the nameless bones. 
But these bones having been in the child formed in distinct and sepa- 
rate pieces, these pieces retain their original names, though united 
Divided into one great bone: we continue to explain them as distinct bones, 
inte three. hy the names of os ilium, os ischium, and os pubis. ‘The os mum, 
the haunch-bone, is that broad and expanded bone on which 
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strong muscles of the thigh, and which forms the rounding of the 
haunch. ‘The os 1scurum, the hip-bone, the lowest point of the pel- 
vis, that on which we rest in sitting. The os pupis, or share-bone, 
on which the private parts are placed. Atl these bones are divided 
in the child ; they are united in the very centre of the socket for the 
thigh-bone ; and we find in the child a thick cartilage in the centre 
of the socket, and a prominent ridge of bone in the adult ; which 
ridge, far from incommoding the articulation with the thigh-bone, 
gives a firmer hold to the cartilage which lines that cavity, and is the 
' point into which a strong ligament from the head of the thigh-bone 
is implanted. 
‘The os t11um, or haunch-bone, is named from its forming the 0s ilii. 
flank. It is the largest part of the os innominatum. It rises up- 
wards from the pelvis in a broad expanded wing, which forms the 
lower part of the cavity of the abdomen, and supports the chief 
weight of the impregnated womb (for the womb commonly inclines 
to one side). The os ilium is covered with the great muscles that 
move the thighs, and to its edge are fixed those broad flat muscles 
which form the walls of the abdomen. This flat upper part is named 
the ata, or wine ; while the lower, or rounder part, is named the 
Bopy of the bone, where it enters into the socket, and meets the 
other bones. : 
_The ata, or flat expanded wing, has many parts, which must be Ale. 
well remembered, te understand the muscles which arise from them. 
1. The whole circle of this wing is tipt with a ridge of firmer bone, 
which encircles the whole. his is a circular cartilage in the child, Spine. 
distinct from the bone, and is ossified and fixed only at riper years. 
All this ridgy circle is called the spine, and is the origin for several 
muscles. The external oblique muscle of the abdomen is inserted 
into the outer edge or labrum, and from this margin the gluteus me- 
lius arises. The internal oblique arises from the middle rough line, 
and the transversalis from the inner edge of the spine. 2. The two Spinous 
_ ends of this spine are abrupt, and the points formed upon it are conse- Processe# 
quently named spinous processes, of which there are two at its fore 
and two at its back end. The two posTERIUR SPINOUS PROCESSES are Posterior, 
close by each other, and are merely two rough projecting points waded 
near the rough surface, by which the os ilium is joined to the 0s rior. 
sacrum: they jut out behind the articulation, to make it firm and 
sure; and their chief uses seem to be the giving a firm hold to the 
g ligaments which bind this joint. Where the spine terminates 
in thi process the great muscle of the hip, the gluteus maximus, ; 
takes its rise. 3. The two anterior spinous processes are more dis- a 
tinct, and more important marks ; for the ANTERIOR SUPERIOR SPI- — 
NoUS PROCESS is the abrupt ending of the spine, or circle of the ilium, 
with a swelling out: from which jutting point the sartorious muscle, 
the longest, and among the most beautiful in the human body, goes 
obliquely across the thigh, like a strap, down to the knee ; another, 
which is called the tensor vaginz femoris, also arises here ; and from 
this point departs the ligament, which, passing from the os ilium to 
is, or fore point of the pelvis, is called the ligament of the 
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little swelling, about an inch. Fo the first one, which gives rise ta 


Dorsum. 


Cup. 


Articula- 
tion with 
the sa- 
crom. 


Linea in- 


nominata. 


Acetabu- 
lum. 


Os ischii. 


Spinous 


Notch of 
ilium. 


‘Tuber. \ 


the rectus femoris muscle, or straight muscle of the thigh, which lies 
ae ei fore part; and upon the inside of the process there is a de- 
pre lodging the iliacus internus and psoas magnus, 

The back, or porsum of the os ilium, is covered with the “three 
great glutwi muscles. We remark in a strong bone a semicircular 
ridge, which runs from the upper part of the anterior inferior spinous 
process to the lower part of the notch, and which marks the place of 
origin of the gluteus medius. ‘The inner surface is hollowed, so as 
to be called the cup or hollow, or sometimes the venter. 

This bone (the os ilium) has 4 broad rough surface, by which it is 
connected with the os sacrum at its side; the very form of which de- 
clares the nature of this joining, and is sufficient argument and proof 
that the joinings of the pelvis do not move. 

The acute line, which is named LingA INNOMINATA, is seen upon 
the internal surface of the bone, dividing the ala, or wing, from that 
part which forms the true pelvis. This line composes part of the 
brim of the pelvis, distinguishes the cavity of the pelvis from the 
cavity of the abdomen, and marks the circle into which the head of 
the child descends at the commencement of labour, This bone 
enters into the composition of the socket for the thigh-bone, in a 
manner to be presently explained. 

In many parts of the bone we see holes for transmitting vessels : 
we find one particularly large in the cup. 

The os iscnrum, or hip-bone, is placed perpendicularly under the 
os ilium, and is the lowest point of the pelvis upon which we sit. It 
forms the largest share of the socket, whence the socket is named 


_ acetabulum ischii, as peculiarly belonging to this bone. The bump 


or round swelling upon which we rest is named the tuber ischii ; “aa 
the smaller part which extends upwards to meet the os 

named the ramus, or branch, which meets a similar branch of that 
bone, to form the thyroid hole. 

The nopy is the uppermost and thicker part of the bone whieh 
helps in forming the socket ; and among the three bones, this one 
forms the largest share of it ; nearly one half. From the body, a 
sharp-pointed process, named sPrNous PROCESS of the ischium 
projected backwards; which, pointing towards the lower end of f the 
sacrum, receives the uppermost of two long ligaments, which, from 
their passing betwixt the ischium and sacrum, are named sacro- — 
sciatic : by this ligament a semi-circle of the os ilium, just below the 
joining of the ilium with the sacrum, is completed into a large round 
hole; which is in like manner named the sacro-sciatic hole, and 
gives passage to the pyramidalis muscles, and to the great nerve of 
the lower extremity, named the great sacro-sciatie nerve. ; 

‘ From the rune, or round knob, being the point upon which we 
rest, this bone has been often named 0s SEDENTARIUM. The bump is 
a little flattened where we sit upon it. It is the mark by which the 
lithotomist directs his incision, cutting exactly in the middle betwixt 
the anus and this point of bone. It is remarkable as being’ the point 
towards which the posterior or lower sacro-sciatic ligament extends, 
and as a point which giyes rise to several of the strong muscles on 
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‘the back of the thigh, and especially to those which form the ham- 
strings, semi-tendinosus, semi-membranosus, and long head of the ~ 
biceps cruris. | : 

Between the scabrous surface on the tuber, and the edge of the Cervix. 
acetabulum, there is a smooth surface rather depressed which is 
called the cervix. It is covered with a cartilage which allows the 
tendon of the obturator to move easily. 

'. The ramus, or branch, rises obliquely upwards and forwards, to Ramu. 
join a like branch of the pubis. This branch, or arm, as it is called, 
is flat, and its edges are turned a little forwards and backwards ; so 
that one edge forms the arch of the pubis, while the other edge forms 
the margin of the thyroid hole. ; 

‘The os rusts, or SHARE-BONE, is the last and smallest piece of the Os Pabis. 
os innominatum, and is named from the mons veneris being placed 

upon it, and its hair being a mark of puberty. It forms the upper, or 
fore part of the pelvis, and completes the brim; and, like the 
ischium, it also is divided into three parts, viz. the nopy, ANGLE, and 
RAMUS. 

The sopy of the os pubis is thick and strong, and forms about one Body. 
fifth of the socket for the thigh-bone. It is not only the smallest, 
but the shallowest part of the socket. The bone grows smaller, as 
it advances towards its angle ; it again grows broad and flat, and the 
two bones meet with rough surfaces, but with two cartilages inter- 

sed. Over the middle of this bone, two great muscles, the iliac 

and psoas muscles, pass out of the pelvis to the thigh; and where 
they run under the ligament of the thigh, the pubis is very smooth, 

On the angle or crest there is a process which is frequently called Crest. 

_ tuberous angle: from this process there are two ridges traced ; one 
goes to meet the line on the ilium, forming the brim of the pelvis, and Linea ileo 
ot the linea ileo pectinea, or linea innominata ; the other goes PH’ _ 
down towards the edge of the acetabulum: between these two ridges 
there is a flat surface giving origin to the pectineus. ‘The RAMUS, Ramus. 
or branch, is that more slender part of the pubis, which, joining wi 
the branch of the ischium, forms with it the arch of the pubis, and 
the edge of the thyroid hole. Just under the body of the bone, Groove of 
there is a groove, which forms that part of the thyroid hole which — 
transmits the obturator nerve and artery. ihe 

This completes the strict anatomy of the pelvis; but when we, 
consider the whole, it is further necessary to repeat, in short defini- 

tions, cerfain points which are oftener mentioned as marks of other 


_ The rromonrory of the sacrum is the projection formed by the Promon- 
lowest vertebra of the loins, and the upper point of that bone. The **y of 
| BOLLow of the sacrum is all that smooth inner surface which gives out Hollow. 
€ great nerves for the legs and pelvis. The Lesser ANGLE, in dis- Lesser 
tinction from the greater angle or promontory of the sacrum, is a *»3!e- 
short turn in the bone near where it is joined with the os coccygis. 
The crxsr of the punts is a sharper ridge or edge of the bone over Crest of 
the joining or symphysis pubis. ‘The posrrrror sympuysis of the ne 
pelvis is the joini of the sacrum with the ilium, while the symphysis 52.” 
~ is ee ed by the name of ANTERIOR sympPnysis of the 
oL. I.— 
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pelvis. ‘The spinn, the TuBER, and the ramus of the ischium are 
sufficiently explained. The axa, or wing, the sping, the sPINous 
PROCESSES, and the LINEA INNOMINATA of the ilium, have been 


already sufficiently explained. The acrrarnunum, so named from its 
um ischii. p, 


resemblance to a measure which the ancients used for vinegar, is the 
hollow or socket for the thigh-bone, composed of the iium, ischium, 
and pubis ; the ridge in its centre shows the place of its original car- 
tilage, and points out what proportion belongs to each bone ; that it - 
is made, two-fifths by the os ilium, two-fifths by the os ischium, and 
one-fifth only by the os pubis: but the ischium has the greatest 
share ; the ischium forming more than two-fifths, and the ilium less. 
On the lower part of the margin there is a deficiency of bone; 
which, however, is made up by a ligament, and yet not so perfectly, 
but that dislocation of the head of the femur sometimes takes place 
in this direction. 

The srm of the pexvis is that oval ring which parts the cavity of 
the pelvis from the cavity of the abdomen: it is formed by a conti- 
nued and prominent line along the upper part of the sacrum, the 
middle of the ilium, and the upper part or crest of the pubis. This 
circle of the brim supports the impregnated womb, keeps it up 
against the pressure of the labour pains; and sometimes this line has 
been ‘‘as sharp as a paper-folder, and has cut across the lower seg- 
ment of the womb ;”’ and so, by separating the womb from the va- 
gina, has rendered the delivery impossible ; and the child escaping 
into the abdomen among the intestines, the woman has died.* The 
OUTLET of the prLtvis is the lower circle again, composed by the 
arch of the pubis, and by the sciatic ligaments, which is wide and 
dilatable, to permit the delivery of the child, but which being some- 


“tithes too wide, permits the child’s head to press so suddenly, and 


with such violence upon the soft parts, that the perineum is torn. 
The Tuyror HOoLz is that remarkable vacancy in the bone which 
perhaps lightens the pelvis, or perhaps allows the soft parts to 
escape from the pressure, during. the passage of the head of the 
child. 

The marks of the female skeleton have beem sought for in the 
skull, as in the continuation of the sagittal suture ; but the truest 
marks are those which relate to that great function by which chiefly 

he sexes are distinguished: for while the male pelvis is large and 
strong, with a small cavity, narrow openings, and bones of greater 
strength, the female pelvis is very shallow and wide, with a large 
cavity, and slender bones, and with every peculiarity which may 
conduce to the easy passage of the child. And this occasions that 
peculiar form of the body which the painter is at great pains to mark, 
and which is indeed very easily perceived ; for the characteristic of 
the manly form is firmness and strength; the shoulders broad, the 
haunches small, the thighs in a direct line with the body, which gives 
a firm and graceful step. ‘The female form again is delicate, soft, 
= Y a et 
* This condition of the brim is exhibited in a skeleton, in the collection of -" 


mill Street. The woman died in child-bed, and it was found that the arm e 


> ss had escaped from the womb at the place, where it was cut by the sharp ; 
9 one, e ; - 
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and bending; the shoulders are narrow ; the haunclies broad; the 
thighs round and large ; the knees, of course, approach each other, 

and the step is unsure: the woman even of the most beautiful form, 
walks with a delicacy and feebleness, which we come to acknowledge — 
as a beauty in the weaker sex. ‘ 

The bones of the pelvis compose a cavity which cannot be fairly 
understood in separate pieces, but which should be explained as x 
whole. ‘Though perhaps its chief office is supporting the spine, still 
its relation to labour deserves to be observed ; for this forms at least 
a curious inquiry, though it should not be allowed a higher place in 
the order of useful studies. 

We know, from much experience, that where the pelvis is of the 
true size, we have an easy and natural labour : that where the pelvis 
is too large, there is pain and delay ; but not that kind of difficulty 

hich endangers life ; that where, by distortion, the pelvis is reduced 

low the standard size, there comes such difficulty as endangers 
the mother, and destroys the child, and renders the art of midwifery 
Still worthy of serious study, and an object of public care. 

There was a time when it was universally believed, that the join- Of the | 
ings of the pelvis dissolved in every labour ; that the bones departed, @’ange /* 


the joining _ 


and the openings were enlarged ; that the child passed with greater of the 
ease ; and * that this opening of the basin was no less natural than Pelvis. 
the opening of the womb.’ By many accidents, this opinion has 
been often strengthened and revived ; and if authority could deter- 
mine our opinion, we should acknowledge, that the joinings of the 
pelvis were always dissolved as a wise provision of nature for facili- 
tating natural, and preventing lingering labour, compensating for- 
the frequent deviations both in the head and pelvis, from their true 
and natural size. This unlucky opinion has introduced, at one 
time, a practice the most reprehensibly simple, as fomentations to « 
soften these joinings of the pelvis in circumstances which required : 
very speedy help ; while, at another time, it has been the apology 
; the most cruel unnatural operations of instruments, not merely 
_ intended for dilating and opening the soft parts, but for bursting up 
these joinings of the bones. And those also, of late years, who 
. have invented and performed (too often, no doubt,) this operation * 
_ of cutting the symphysis pubis to hasten the labour, say, that they 
_ do not perform an unnecessary cruel operation, but merely imitate 
a common process of nature. . ; 
_ How very far nature is from intending this, may be easily known 
_ from the very forms of these joinings, but much more from the 
other offices which these bones have to perform ; for if the pelvis 
__ be, as I have defined it, an arch standing betwixt the trunk and the 
» lower extremities on which the body rolls, its joinings could not part 
_ ‘without pain and lameness, perhaps inability for life. 
_ One chief reason drawn from anatomy, is this: that in women 
ing after labour, the cartilages of the pelvis are manifestly softened ; 
the loosen ; and though they cannot be pulled asunder, they 
can be shuffled or moved upon each other ina slight degree: all 
which is easily accounted for. The cartilage that forms the sym- 
physis pubis is not one cartilage only, as was once supposed, but 
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a peculiar cartilage coyers the end of each bone, and these are 
joined by a membranous or ligamentous substance : pie ligamentous 
substance is the part which corrupts the soonest : it is often spoiled 
and in the place of it, a hollow only is found; that hollow of the 
corrupted ligament may be called a separation of the bones ; but 
it is such a separation ‘+ as equals only the back of a common knife 
in breadth ; and will not allow the bones to depart from each other ;”’ 
the joining is still strong, for it is surrounded by a capsular ligament, 
not like the loose ligament of a moveable joint, but adhering to 
every point of each bone: and this ligament does perform its office 
so completely, that while it remains entire, though the bones shuffle 
sideways upon each other, no force can pull them asunder: ‘ Even 
when the fore-part of the pelvis is cut out, and turned and twisted 
betwixt the hands, still though the bones can be bent backwards 
and forwards they cannot be pulled from each other the tenth part 
of aninch.’’ These inquiries were made by one, who, though par- 
tial to the other side of this question, could not allow himself to 
disguise the truth, whose authority is the highest, and by whose 
facts I should most willingly abide. 

Now, it is plain, that since a separation, amounting only to the 
12th part of an inch, occasions death, this cannot be a provision of 
nature; and since the separation in such degree could not enlarge 
the openings of the basin, there again it cannot be a provision of 
nature. I know that tales are not wanting of women whose bones 
were separated during labour ; but what is there so absurd, that we 
shall not find a precedent or parallel case in our annals of monstrous 
and incredible facts ? Or, rather, where is there a fact of this de- 
scription which is not balanced and opposed by opposite authorities 
and facts ? I have dissected several women who have died in linger- 
ing labour, where | found no disunion of the bones. I have seen 
women opened, after the greatest violence with instruments, and 
yet found no separation of the bones. We have cases of women 
having the mollities ossium, a universal softness and bending of 
the bones, who have lived in this condition for many years, with the 
pelvis also affected ; its openings gradually more and more abridged ; 
the miserable woman suffering lingering labour, and undergoing 
the delivery by hooks, with all the violence that must be used in such 
desperate cases, and still no separation of the bones happening. 
How, indeed, should there be such difficult labours as these, if 
the separation of the bones could allow the child to pass ? 

If it be said, ‘* the joinings of the pelvis are sometimes dissolved,’”* 
I acknowledge that they are, just as the joint of the thigh is dis- 
solved, that is,sometimes by violence, and sometimes by internal dis- 
ease; but if it be affirmed that ‘the joinings of the pelvis are dis- 
solved to facilitate labour,’’ | would observe, that wherever separa- 
tion of the bones has happened, it has both increased the difficulties 
of the labour, and been in itself a very terrible disease; for proofs of 
which, I must refer to Hunter, Denman, and others, to whose e su 
* 

* I have known the synchondrosis pubis burst by straining. The man stood over 
the he i which he strained to lift, arid felt something give way. The case ter- 


Toee in suppuration around the joint and caries of the ossa pubis. See my Col- 
m4, 


__,bones, a preternatural joint is formed, and they continue lame for _ 
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liar province such cases belong. But surely these principles will be 


universally acknowledged: that the pelvis supporting the trunk is 


the centre of its largest motions: that if the bones of the pelvis were 
loosened such motions could no longer be performed: that when, 
by violence or by internal disease, or in the time of severe labour, 
these joinings have actually been dissolved or burst, the woman has 
become instantly lame, unable to sit, stand, or lie, or support herself 
in any degree ; she is rendered incapable of turning, or even of being 
turned in bed; her attendants cannot even move her legs without in- 
tolerable anguish, as iftorn asunder :* there sometimes follows a col- 
lection of matter within the joint (the matter extending quite down 
to the tuber ischii), high fever, delirium, and death ;{ or, in case of 
recovery (which is indeed more frequent), the recovery is slow and 
partial only; a degree of lameness remains, with pain, weakness, 
and languid health : they can stand on one leg more easily than on 
both ; they can walk more easily than they can stand ; but it is many 
months before they can walk without crutches ; and long after they 
come to walk upon even ground, climbing a stair continues to be 
very difficult and painful. In order to obtain even this slow re- 
union of the bones, the pelvis must be bound up with a circular 
bandage very tight; and they must submit to be confined long: 
by’ neglect of which precautions, sometimes, by the rubbing of the 


years, or for life ;{ or sometimes the bones are united by ossification ; 

the callus or new bone projects towards the centre of the pelvis, and 
ebild.§ it impossible for the woman to be again delivered of a living 
child. 

_ Now this history of the disease leads to reasons independent of 
anatomy, which prove, that this separation of the bones (an accident 
the existence of which cannot be questioned) is not a provision of 
nature, but is a most serious disease. [or if these be the dreadful 
consequences of separation of the bones, how can we believe that it 
happens, when we see women walking during all their labour, and, 
in place of being pained, are rather relieved by a variety of postures, 
and by walking about their room? who often walk to bed after being 
delivered on chairs or couches? who rise on the third day, and often 
resume the care and fatigues of a family in a few days more ? or can 
we believe, that there is a tendency to separation of the bones in 
those who, following the camp, are delivered on one day and walk on 
the following? or in those women who, to conceal their shame, have 
not indulged in bed a single hour? or can we believe, that there is 


even the slightest tendency to the separation of the bones in those ~ 


women whose pelvis resists the force of a lingering and severe labour, 

suffer still further all the violence of instruments, who yet reco- 

as from a natural delivery, and who also rise from bed on the 

ird or fourth day? I have only to add to this catalogue of evils 

. the separation of the symphysis or synchondrosis in the 

female pubis, that | have known the bones separated by violence in 

man, and the accident was attended with tedious suppuration and 
hectic. 

Dr. Hunter, Med. Obsery. and Enquir. Vol. ii. p. $21, 


* Denman. — ; 
_. } Denman says twenty-five or thirty years. § Spence’s cases. — 
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THE THIGH BONE is the greatest bone of the body, and needs to 
be so, supporting alone, and in the most unfavourable direction, the 
whole weight of the trunk; for though the body of this bone is in a 
line with the trunk, io the axis of the body, its neck stands off almost 
at right angles with the body of the bone; and in this unfavourable 
direction must it carry the whole weight of the trunk, for the body 
is seldom so placed as to rest its weight equally upon either thigh 
bone, as commonly it is so inclined from side to side alternately, that _ 
the neck of one thigh bone bears alone the whole weight of the body — 
and limbs, or is loaded with still greater burdens than the mere! 
_ weight of the body itself. ey 
Femur ; The thigh-bone is one of the most regular of the cylindrical bonds: 
eneral Its nopy is very thick and strong, of a rounded form, swelling out at 
lindrical, either end into two heads. In its middle it bends a little outwards, 
with its circle or convex side turned towards the fore part of the» — 
curved. thigh. ‘This bending of the thigh-bone has been a subject of specu- 
lation abundantly ridiculous, viz. whether this be an accidental or a 
natural arch. There are authors who have ascribed it to the nurse 
carrying the child by the thighs, and its soft bones bending under the 
weight. ‘There is another author, very justly celebrated. who im- 
putes it to the weight of the body, and the stronger action of the 
flexor muscles, affirming, that it is straight in the child, and grows 
convex by age. ‘This could not be, else we should find this curve 
less in some, and greatest in those who had walked most, or whose 
muscles had the greatest strength; and if the muscles did produce 
this curve, a little accident giving the balance to the flexor muscles, 
should put the thigh-bone in theit power to bend it in any degree, 
and to cause distortion. But the end of all such speculations is this, 
_ that we find it bended in the feetus, not yet delivered from the mo- 
ther’s womb, or in a chicken, while still enclosed in the’ shell ; it is 
a uniform and regular bending, designed and marked in the very first — 
formation of the bone, and intended perhaps, for the advantage of 
the strong muscles in the back of the thigh,to give them greater 
power or more room. 
: The uvap of the thigh bone is likewise the most perfect of any in 
being more the human body, for its circumference is a very regular circle, of 
cok halfa which the head contains nearly two-thirds : it is small, neat, and com- # 
ip pletely received into its socket, which is not only deep i in itself, and’ 
very secure, but is further deepened by the cartilage which bor: . 
so that this is naturally, and without the help of ‘ligamen 
strongest joint in all the body; but among other securities uae 
are superadded, is the round ligament, the mark of which is easily 
seen, being a broad dimple in the centre af its eeyity. “In the: sure 
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pe. SA, 2 ae 
& of tie bas + or ball we observe a sm the attachment of Pit. 
4 igam ne hip-joint. , 
he week of dikes the truest in the isheladbal par indeed it Neck. 
his heck of the thigh-bone, that we transfer the name to 
1e: have hardly any other mark of neck than that 
is made by their purse-like ligament being fixed behind the 
head of the bone, and leaving a roughness there. But the neck of 
_ the thigh-bone is more than an inch in length, thick, and strong, yet 
hardly proportioned to the great weights which it has to bear ; long, 

it may allow the head to be set deeper in its socket ; and stand- 
ing wide up from tiie shoulders of the bone, to keep its motions wide 
and free, and unembarrassed by the pelvis; for without this great 
length of the neck, its ENR Ne been checked even by the edges 
of its own socket. 

The TRocnanTers are the longest processes in the wbcine 2 Trochan- 
for the attachment of muscles, and they are named troch (or ter. 
processes for turuing the thigh), from their office, which is the re- 
ceiving those great muscles which not only bend and extend the thigh, 
but turn it upon its axis ; or these processes are oblique, so as to bend 
and turn the thigh at once. 

The TROCHANTER MaJOR, the outermost and longer of the two, is Major. 
thes great bump which represents the direct end of the thigh-bone, 

ile the neck stands off from it at one side; therefore the great 
trochanter stands above the neck, and is easily distinguished out- 
wardly, being that great bump which we feel so plainly in laying the 
hand upon the haunch. On the upper and ‘fore part of this great 
process, are two surfaces for the insertion of the gluteus medius and 
minimus. 

The extremity of the great trochanter hangs over a pit into which 
principally the small rotator muscles of the thigh are inserted, viz. 
the pyriformis, the gemini, the obturator internus and externus. On 
the lower part there is a very strong marked ridge, which i is for the 
insertion of the gluteus maximus. 

The TROCHANTER MINOR, or lesser trochanter, is a smaller and Tr. minor. 
more pointed rising on the inner side of the bone, lower than the 
trochanter major, and placed under the root of the neck, as the greater 
one is placed above it. It is directed backwards, so that the mus- 
cles inserted into it turn the toe outwards at the same time that 
- they raise the femur. It is deeper in the thigh, and never to be felt, 
not even in luxations. Its muscles, also, viz. the flexors of the thigh, 
by the obliquity of their insertion into it, turn the thigh, and bend it 
towards the body, such as the psoas and iliacus internus, which 
*s ing out from the pelvis, sink deep into the groim, and are im-  « 

et into this point. On the neck of the thigh bone there is @ 

ary conspicuous, roughness, which marks the place of the capsule 

yamentary ae the joint ; for it encloses the whole length of 
1eck of the thigh bone. 

xt the aiasken and lesser trochanters, there runs a rough Inter-tro- 


“line, the inter. rochantral line, to which the capsular ligament is = 
int which the quadratus femoris is inserted. 
is a rising or prominent line, very rugged and po 
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unequal, which runs all down the back part of the thigh: it begins 
at the roots of the two trochanters, and the rough lines from each 
Double trochanter meet about four inches down the bone; thence the linea 
above, and aspera ruas down the back of the bone a single line, and forks 
"again into two lines, one going towards each condyle, and ending 
in the tubercles at the lower end of the bone, so that the linea 
aspera is single in the middle, and forked at either end. 
Condyles. The coNpyies are the two tubers, into which the thigh-bone 
swells out at its lower part. There is first a gentle and gradual 
swelling of the bone, then an enlargement into two broad and flat 
surfaces, which are to unite with the next bone in forming the great 
- joint of the knee. The two tuberosities, which, by their flat faces, 
form the joint, swell out above the joint, and are called the con-. 
The inner pytes. ‘The 1NNER CONDYLE is Jarger, to compensate for the 
largest. oblique position of the thigh-bone ; for the bones are separated at 
their heads, by the whole width of the pelvis, but are drawn towards 
a point below, so as to touch each other at the knees. On the fore» 
part of the bone, betwixt the condyles, there is a broad smooth 
surface, upon which the rotula, or pulley-hke bone glides. The 
Trochlea. outer side of this trochlea is the largest and most prominent. On 


the back part of the thigh bone, in the middle betwixt the condyles, » 
Notch. there is a deep notch, which gives passage to the great artery, vein, 


and nerve, of the leg. i . 
Nutritious _ The great nutritious artery enters below the middle of this bone, 
artery. and smaller arteries enter through its porous extremities; as may 
be known by many small holes, near the head of the bone. 
Review of The mean of the thigh-bone is round, and set down deeply in its 
the princi- socket, to give greater security to a joint so important, and so much 


pal points exposed as the hip is. The nuck stands off from the rest of the 


stration. bone, so that by its length it allows a free play to the joint, but is 
itself much exposed by its transverse position, as if nature had not 
formed in the human body any joint at once free, moving, and 
strong. ‘The neck is not formed in the boy, because socket is’ 
not yet deep, nor hinders the motions of the thigh, and the head is 


formed apart from the bone, and is not firmly united with it till adult 
years, so that falls luxate or separate the head in young people, but — 


4 


' 


” 
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they break the neck of the bone in those that are advanced in years. 


The rrocuanrers, or shoulders, are large, to receive the great ~ 
muscles which are implanted in them, and oblique, that they may © 
at once bend and turn the thigh. The sHarr or Bopy is very strongy _ 


at it may bear our whole weight, and the action of such powerful 
muscles ; and it is marked with the rough line behind, from which 
amass of flesh takes its rise, which warps completely round the 
lower part of the thigh-bone, and forms what are called the vasti 
muscles, the greatest muscles for extending the leg, The conpyLEs 
swell out to give a broad surface, and a firm joining for the knee. 
But of all its parts, the great trochanter should be m rticular 
observed, as it is the chief mark in luxations or fractures of this 
bone: for when the greater trochanter is pushed downwards, we 
find the thigh luxated inward ; when the trochanter is highe 
its true place, and so fixed that it cannot roll, we are assured that 


a 


or aa : = 
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“ . broad and superficial hollows, as if impressed, while soft, a 
~ with the marks of the condyles of the thigh-bone ; and these slight 


- ceived into the interstice betwixt the condyles, on the back part, 
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- it is luxated: but when the trochanter is upwards, with the thigh 


being displaced, and the broken remaining in its socket ; but 
when | trochanter remains in ce, we should conclude. that 
the joint is but little injured, or that it is only a bruise of those 
soon am mucous follicles, which are lodged within the et, for 


tine sige ts 
a 


a 


rolling freely, we are assured ea broken, the trochanter 
P 


The TIBIA is named from its resemblance to a ae the upper Tibia. 
the tibia, representing the expanded or trumpet-like end, 

the lower part representing the flute end of the pipe. The tibia, Form. 

on its upper end, is flat and broad, making a most singular articula- 

tion with the thigh-bone ; fo Oni. is not a ball and socket like the 
shoulder or hip, nor a hinge-j t guarded on either side with pro- 
jecting points, like the ancle. There is no security for the knee- 
t, by the form of its bones, for they have plain flat heads ; they 
te ‘oad indeed, but they are merely laid upon each other. It is 
only by its ligaments that this joint is strong ; and by the number of 
its ligaments it is a complex and delicate joint, peculiarly liable to 


sf 


upper HEAD of the tibia is thick and spongy, and we find Upper 
sles 


hollows are all the cavity that it has for receiving the thigh-bone. 
A pretty high ridge rises betwixt these two hollows, so as to be re 


which is the highest point of the ridge. ‘There is a pit on the fore os 
and on back part for the attachment of the crucial ligaments. 

The spongy head has also a rough margin, to which the capsular Margin, 
ligament is tied. On the fore part of this bone, just below the knee, Tubercle, 
there is a bump for receiving the great ligament of the patella, or, 

in other words, the great tendon of all the extensor muscles of th» 

leg: and here is upon the outer side of this spongy head, 


just unc ¢ margin of the joint, a smooth articulating surface, Dattiche- 3S 


(like a dimple impressed with the finger,) for receiving the head o 
the fibula. It is under the margin of the joint, for the fibula does oe 


% Sow enter at all into the knee-joint ; it is only laid upon the side of 


tibia, fixed to it by ligaments, but not received into any thing 


ih: cavity. 


ges of the bone is of a prismatic or triangular form, and Body trie 
or acute angles are very high lines rupning along its gular. 
The whole <a s a little twisted to give a proper 
vin oO the bot, “One >iine, the anterior angle, a little waved, 


Zi eesoned direc ee 8, is what is called the  Atthe top gpin. 

& of this rid , oe which the ligament the rotula or 

- ~patella is noted; and ih the whole length of this acute line is so 
«eas h the we can never be mistaken about 
Mt “U 2 pone. line less acute than this, is turned Posterior 
a dire 3; an third acute line, which completes the P20 


med towards the fibula, to receive a broad liga- angle. 
. which ties the two bones together. 
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‘The middle of the posterior surface of the bone is hollowed for 
the lodgment of the muscles, which extend the foot, and bend the 
toes ; and the anterior and outer surface is hollowed by the lodg- 
ment of that muscle, which is called tibialis anticus, and the long 
extensors of the toes. 

- On the back part of the bone, near its head, there is a flat surface 
made by the insertion of the popliteus musele, which is bounded on 
the lower part by a ridge giving origin to one of the flexors. 

Lower The lower head of the tibia composes the chief parts of the ancle- 
Bool. joint. The lower head of the tibia is smaller than the upper, in the’ 
same proportion that the ancle is smaller than the knee. The 
Malleclus pointed part of this head of the tibia represents the mouth-piece, or 
mternus. flat part of the pipe, and constitutes x bump of the INNER ANCLE. 
The lower end of the fibula lies so upon the lower end of the tibia, 
as to form the outer ancle ; and there is on the one side of the tibia 
Impression a deep hollow, like an impression made with the point of the thumb, 
r Sed which receives the lower end of the fibula. The acute point of the ; 
‘tibia, named the process of the inner ancle, passes beyond the bone > 
of the foot, and, by lying upon the side of the joint, guards the ancle, 
so that it cannot be luxated outward, without this pointed process of 
Scaphoid the malleolus internus, or inner ancle, being broken. . The lower | 
cavity. extremity of the tibia has that sort of excavation to correspond with 
the astragalus, to which anatomists give the name of scaphoid 
cavity. 
phi On the back of the lower head of the bone there is a groove © 
posticus, Which transmits the tendon of the tibialis posticus muscle, and at its 
apex a pit giving origin to the deltoid ligament. 

On the back part of the tibia, and a little below its head, we have 
to observe the hole for the transmission of the nutritious artery, to 
the centre of the bone. In amputation of the leg, this artery is some~ 
times cut across just where it has entered the bone, and the bleeding 
proves troublesome. 

The tibia is a bone of great size, ard needs to be so, for it supports 
the whole weight of the body. It is not at all assisted by the fibula, 
in bearing the weight, the fibula, or slender bone, being merely laid 
upon the side of the tibia, for uses which shall be explained pre- 
sently. The tibia is thick, with much cancelli, or spongy substance 
within ; has pretty firm plates without; is much strengthened by its 
ridges, and by its triangular form : its ridges are regular with regard 
to each other, but the whole bone is twisted as if it had been turned 
betwixt the hands when soft: this distortion makes the process of the 
inner ancle lie not regularly upon the side of that joint, but a little 
obliquely forward, which determined the obliquity of the foot, and 
this must be of much consequence, since there are many provisions 

_ for securing this turning of the foot, viz. the oblique position of the 
trochanters; the oblique insertion of all the muscles, and this a 
quity of the ancles ; the inner ancle advancing a little before 
joint, and the outer ancle receding in the same d ehind it. 

Fibula: The rreuna, which is named so from its resemblance to the 
Roman clasp, is a long slender bone, which is useful partly. in 
strengthening the leg, but chiefly in forming the ancle joint and in af- 


* 
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ding attachment to muscles. The tibia only is connected with 
the knee, while the fibula, which has no place in the knee-joint, goes 
down below the lower end of the tibia, forming the iong process of 
the outer ancle. . 

The fibula is a long and slender bone, the longest and slenderest 
in the body. It lies by the side of the tibia like a splint, so that when 
at any time the tibia is broken without the fibula, or when the tibia 
having spoiled, becomes carious, and a piece of it is lost, the fibula 
— the form of the limb till the last piece be replaced, or till 
the fracture be firmly re-united. It is, like the tibia, triangular in the 
middle part, but square towards the lower end, and has two heads, 
which are knots, very large, and disproportioned to so slender a bone. 
The sharpest line of the fibula is turned to the sharp line of the tibia, 
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and the interosseous membrane passes betwixt them. The other Spines, 


lines or spines are in the interstices of the attachment of muscle, of 
which no fewer than six take their origin here, making the bone irre- 
gular with spines and grooves. There arise from the fibula, 1. The 
soleus from the back part of the head; 2. The tibialis posticus 
from the back and lower part of the bone; 3. The flexor longus 
pollicis all down’the back part of the bone; 4. The peroneus longus 
from nearly the whole length of the bone; 5. The peroneus brevis 
from the middle and lower part; 6. The peroneus tertius from the 
fore-part of the bone. ‘The bone lies in a line with the tibia, on the 


outer side of it, and a little behind it. The upper head of the fibula Uppers 
is rough on the outer surface, for the insertion of the lateral ligament, h¢4- 


and of the biceps cruris ; smooth, and with cartilage within ; and is 
laid upon a plain smooth surface, on the side of the tibia, a little 


below the knee: and though the fibula is not received deep into the Firml 


tibia, this want is compensated for by the strong ligaments by whic 
this little joint is tied; by the knee being completely wrapped round 
with the expanded tendons of those great muscles which make up 
the thigh; by the knee being still farther embraced closely by the 
fascia, or tendinous expansion of the thigh ; but above all, by the 
tendons of the outer hamstrings being fixed into this knot of the 
fibula, and expanding from that over the fore part of the tibia. 


h united te 
the tibia, 


The lower head of the fibula, is broad and flat, and is let pretty Lower 


= into a socket on the side of the tibia ; together, they form the, be 


joint for receiving the bones of the foot. The extreme point Malleolus 


of the thin extremity gives attachment to the outer ligament of the 
joint, and is sometimes called the coronoid process. On the back 
part of this lower head there is a furrow which lodges the tendons 


externas, 


of the peronei muscles. ‘The ancle-joint is one of the purest hinge- Ankle- 
joints, and is very secure ; for there is the tibia, at the process of 


the inner ancle, guarding the joint within, there is the fibula passing 
joint still further, and making the outer ancle still a stronger 
without. These two points, projecting so as to enclose the 


at and strong, and will not allow of luxations, till 
or | incles be broken. We know that there is little motion 

the tibia and fibula ; none that is sensible outwardly, and no 
th than just to give a sort of elasticity, vielding to slightes 


, making a pure hinge, prevent ali lateral motion ;- 
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strains. But we are well assured, that this motion, though slight and 
imperceptible, is very constant ; for these joinings of the fibula with 
the tibia are always found smooth and lubricated ; and there are no 
two bones in the body so closely connected as the tibia and fibula 
are, and which are so seldom anchylosed, 7. e. joined into one by | 
disease. ; 
a The fibula may be thus defined ; it is a long slender bone, which 
eal the answers to the double bone of the fore-arm, completes the form, and 
fibula. § adds somewhat to the strength of the leg ; it gives a broader origin 
for its strong muscles, lies by the side of the tibia like a splint ; and, 
ting a little arched towards the tibia, supports it against those acci- 
dents which would break it across, and maintains the form of the 
leg when the tibia is carious or broken; the fibula, though it has 
little connection with the knee, passes beyond the ancle-joint, and is 
its chief guard and strength in that direction in which the joint should 
be most apt to yield; and in this office of guarding the ancle, it is 
so true, that the ancle cannot yield till this guard of the fibula be 
# broken. This fracture of the lower part of the fibula, attended with 
y abd or less injury of the inner ligament of the ancle-joint, is by far 

e most frequent accident received into a London hospital. 

Patella. Rorv.a, or PATELLA, Or KNEE-PAN, is a small thick bone; of an 

Basis. oval, or rather triangular form. The basis of this rounded triangle 
is turned upwards to receive the four great muscles which extend 

Apex, —_ the leg ; the pointed part of this triangle is turned downwards, and 
is tied by a very strong ligament to the bump or tubercle of the 
tibia, just under the knee. "The convex surface is rough, the concave 

Ridge. | smooth, and divided by a ridge into two unequal parts: round the 
margin of the bone there is a slight depression for the attachment of 
the capsular ligament. ‘This ligament is called the ligament of the 
patella, or of the tibia, connecting the patella so closely, that some 
anatomists of the first name choose to speak of the patella asa mere 
process of the tibia, (as the olecranon is a process of the ulna,) only 
flexible and loose ; an arrangement which I think so far right and 
useful, as the fractures of the olecranon and of the patella are so 
much alike, especially in the method of cure, that they may be 
spoken of as one case ; for these two are exceptions to the common 
rules and methods of setting broken bones. ‘ 

The patella is manifestly useful, chiefly as a lever; for it is a 
pully, which is a species of lever, gliding upon the fore part of the 
thigh bone, upon the smooth surface which is betwixt the condyles. 
The projection of this bone upon the knee removes the acting force 
from the centre of motion, so as to increase the power ; and it is 
beautifully contrived, that while the knee is bent, and the muscles 
at rest, asin sitting, the patella sinks down, concealed into a hollow 
of the knee. When the muscles begin to act, the patella begins to 
rise from this hollow; in proportion as they contract, they lose of 
their strength, but the patella, gradually rising, increases the power ; 
and when the contraction is nearly perfect, the patella has risen to 
the summit of the knee, so that the rising of the patella raises the 
mechanical power of the joint in exact proportion as the contraction 
expends the living contractible power of e muscles. What is cu- 


a 
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rious — almost any other fact concerning the fractures of bones, 

the patella is seldom broken by a fall or blow; in nine of ten cases, 

it is rather torn, if we may use the expression, by the force of its own 
muscles, while it stands upon the top of the knee, so as to rest upon 

one single point ; for while the knee is half ad a and the patella 

in this dangérous situation, the leg fixed, and the muscles contract- 

ing strongly to support the weight of the body, or to raise it as in 
mounting the steps of a stair, the force ofthe muscles is equivalent at 
least to the weight of the man’s body; and often, by a sudden vio- 

lent exertion, their power is so much increased, that they snap the . 
patella across, as we would break a stick across the knee. 

- The Tarsus, or instep, is composed of seven large bones, whieh Of the 
form a firm and elastic arch for supporting the body ; which arch tarsus. 
has its strength from the strong ligaments with which these bones are 
joined, and its elasticity from the small movements of these bones 
with each other ; for each bone and each joint has its cartilage, its 
capsule or bag, its lubricating fluid, and all the apparatus of a regu- 
lar joint; each moves, since the cartilages are always lubricated, 
and the bones are never joined by anchylosis with each other ; but. 
the effect is rather a diffused elasticity than a marked and percepti- 
ble motion in any one joint. 

The seven bones of which the tarsus is composed are, 1. The 
ASTRAGALUS, which, united with the tibia and fibula, forms the _ 
ancle-joint. 2. The os caxcts, or heel-bone, which forana the end or 
back point of that arch upon which the body stands. 3. The os Na- 
-VICULARE, or boat-like bone, which joins three smaller bones of the 
fore part of the tarsus to the astragalus. 4. The os cunorpEs, which 
joins the fore part of the os calcis to the external cuneiform bone. 
The 5th, 6th, and 7th, are the smaller bones making the fore part of 
the tarsus ; they lie immediately under the place of the shoe-buckle, 
and are named the three cunEIror™ BonsEs, from their wedge-like 
shape ; and it is upon these and the anterior surface of the cuboides 
that the metatarsal bones, forming the next division of the foot, are 
im 

These bones of the tarsus form, along with the metatarsal bones, 
a double arch: first, from the lowest point of the heel to the ball of 
the great toe, is one arch, the arch of the sole of the foot which sup- 
ports the body; then there is a transverse arch formed by the cu- 
boides and the cuneiform bones; and again, there is another arch 
within this, formed among the tarsal bones themselves, one within 
another, and laid horizontally, 7. e. betwixt the astragalus, os calcis, 
cuboides, cuneiform bones, and naviculare. It is these arches which 
give so perfect an elasticity to the foot, and must prevent the bad 
effects of leaping, falls, and other shocks, which would have broken 
a part tomes adapted to its office. 


“= 


(1.) The asrracawus is the greatest and most remarkable bone Astragn- 
of the tarsus, and which the surgeon is most concerned in knowing. '® 
The semici 1 of this bone forms a curious and perfect pully. 


- a 


f this pully is large; its cartilage is smooth and lubri- General 
is recel ed deep betwixt the tibia and fibula, and rolls under oe 
the smooth articular surface of the latter, which, being suited to this 
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pully of the astragalus, with something of a boat-like shape, is often: 
named the scaphoid cavity of the tibia. 1. We remark in the astra- 
galus its articulating surface, which is arched, high, smooth, covered 
with cartilage, lubricated, and in all respects a complete joint, Its 
form is that of a pully, which, of course, admits of but one direct 
motion, viz. forwards and backwards. 2. We observe its sides, 
which are plain, smooth, and flat, covered with the same cartilage, 
forming a part of the joint, and closely locked in by the inner and 
outer ancles, so as to prevent luxations, or awkward motions to 
either side. 3. We observe two large irregular articulating surfaces, 
backwards and downwards, by which it is joined to the os calcis. 4. 
There is on the fore part, or rather the fore end, of the astragalus, a 
large round head, as regular as the head of the shoulder-bone, by 
which it is articulated with the scaphoid bone. 

Points of 1. Superior surface corresponding with the scaphoid cavity of the 

demon- tibia. 2. Internal articulating surface for the malleolus internus. 3, 


atration. 
Trochlea. External articulating surface for the extrema of the fibula. 4, In- 


A aire ferior and posterior articulating surface joining with the body of the 


ing sur- f a. “omen 5. Inferior and anterior surface articulating also with a 
rresponding surface of the os calcis. 6. Deep fossa, dividing 

External these two inferior articulating surfaces, for the lodgment of a liga- 
Inferior ment which unites this bone to the os calcis. 7. The ball or ante- 
erior. yior articulating surface which enters into the socket of the navicu- 
anterior. are. 8. A smooth part, which is like a continuation of this last, but 


my erg which rests upon a cord of ligament, which is stretched betwixt the 


os calcis and naviculare. 9. Furrow for attachment of the capsular. . 
Attach- ligament. On the inside of the bone we see a hollow and a rough” 
eae ‘d protuberance for the attachment of the deltoid ligament, which comes 
ligament. down from the tibia; a point of the anatomy of the first conses" 
quence to the surgeon. 


Os calcis. (2. ) The os caucis is the large irregular bone of the heel ; it is 


_ the tip or end of the arch formed by the tarsal and metatarsal bones. 

Great pro- here is an irregular surface on the highest part of the projection 
First. backwards, to which the tendo Achillis isinserted. The lower and 
back part of the bone is rough, but peculiar in its texture, for the 
attachment of the cartilaginous and cellular substance on which it 

Second. rests. We next notice an irregular articular surface, or rather two 
surfaces covered with cartilage, by which this bone is joined with 

Third the astragalus. Another articulating surface by which it is joined 
rabieo with the os cuboides. A sort of arch or excavation, on the inside, 


face. under which the vessels and nerves, and the tendons also, pass on 
Are safely into the sole ofthe foot. On the outer surface of this bone we 
Grooye. : : ‘7 
may observe a groove, which transmits the tendon of the peroneus. 
longus. pi 
Fossa. On the upper ae of the bone, and betwixt the surfaces which 


which is oppo a corresponding depression in the astragalus, 
and which gives a chment to powerful ligaments which unite an 
bones, and, on the lower and outer part, the sinuosity. 


articulate w se ast iteilus, there is an irregular rough fossa, 


Tubercle. We further notice the tubercle which stands internally, and pil 


ea ea 
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attachment to the ligamentum inter os calcis et naviculare, and which 
supports the lower part of the ball of the astragalus. 

3.) The next bone is named os NAVICULARE, OF OS SCAPHOTDES, Navicu- 
from a fanciful resemblance to a boat. But this is a name to which !2re- 
anatomists have been very partial, and which they have used with 
very little discretion or reserve : the student will hardly find any such 
resemblance. That concave side which looks backwards is preity Concaye 
deep; and receives the head of the astragalus: that flat side which (rece. 
looks forward has not so deep a socket, but receives the three cunei- surface. 
form bones upon a surface rather plain and irregular. From the Tubercle. 
inner and lower part of this bone a tubercle stands out for the at- 
tachment of a powerful ligament, already described, running be 

twixt this and the os calcis. e 

(4, 5, 6.) The cunxiroxm Bonns are so named, because they re- —e 

"wedges, Being laid to each other like the stones of an arch, °°D¢* 

The most simple and proper arrangement is t; 2, and 3.; counting 
from the side of the gr at toe towards the mille of the foot ; but 
they are commonly na thus : the first cuneiform bone, on which . * 
the great toe stands has its cutting edge turned upwards ; itismuch __ Wa 
larger than the others, and so is called os cunnirorME MAGNUM. The rca 
second cuneiform bone, or that which stands in the middle of the © 
three cuneiform bones, is much smaller, and is therefore named os 
CUNEIFORME MINIMUM. The third in order, of the cuneiform bones, Minimum. 
is named os CUNEIFORME MEDIUM.* ‘These cuneiform bones re- Medium, — 
ceive the great toe and the two next to it. The fourth and fifth ne 
toes are implanted upon the os cuboides. 
"gh ) Os cunorprs.—The os cubojdes is named from its cubical Cuboides. 


nd is next to the astragalus in size, and greater than the os 

mace, The three cuneiform bones are laid regularly by the Surface for 

of each other ; and this os cuboides is again laid on the outer = 
side of the third cuneiform bone, and joins it to the os calcis. Its cen 
anterior point is divided into two surfaces, for two metatarsal bones: Articulat- 
the lower surface of the bone is a groove for transmitting the tendon 4, bees R 
of thelong peroneus muscle. The place and effect of the cuboid Groove. 
bone is very curious ; for as it is jammed in betwixt the third cunei- Place and 
form bone and the os calcis, it forms a complete arch within an ~ 
arch, which gives at once a degree of elasticity and of strength 
which no human contrivance could have equalled. 

Meratarsus.—'The metatarsus, so named from its being placed Distine- 
upon the tarsus, consists of five bones; they extend beet the tions. 
tarsus and the proper bones of the toes. e 

The metatarsal bone of the great toe is the shortest, wid is other- 

_ wise distinguished by its strength and the great size of its extremi- 
ties. The metatarsal of the second toe is the longest, its nearer 
head eyed wedged betwixt the cuneiform magnum and minime, 
while i a surface of contact with the medium and the head of 


yh hy confusion in these names arises from sometimes ‘counting them by their 
place, and sometimes rec oy enans to their size. It is oy n relation to its 


we call one of os cuneiforme eae for the os cuneiforme 
I is not in niddle of the three ; it is he idl re Lo size : 
it st of the cu bones that stands 
other two. | a nee 
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the extremity of the metatarsal bone of the third toe. The meta- 
tarsal bone of the little toe is also peculiar in the size of its nearer 
head, and the manner in which thai head projects upon the out- 

of the foot to receive the tendons of the peroneus ndus 


General nd tertius. ‘The metatarsal bones generally have these peculiari- 


form. 


Ball 


ties. They are rather flattened, especially on their lower sides, 
' where the tendons of the toes lie; they have nie on their upper 
or arched surface ; they are very large at their ends next the tarsus, 
where they have broad square heads, that they may be implanted 
with great security ; they grow smaller forwards, where again they 
terminate, in neat smal] round heads, which receive the first bones 
of the toes, and permit of a very free and easy motion in them, and 
a greater degree of rotation than our dress allows us to avail our- 
selves of, the toes being cramped together, in a degree that fixes — 
them all in their places, huddles one above another, and is quite the 
reverse of that free and strong like spreading of the toes, which 
ainter always represents. 
ss further extremities of these bones terminate in round balls, 
which correspond with the sockets in the first bones of the toes, — 


Groove. and a distinct groove runs round the upper part of the extremity of 
Condyles. the bone for the attachment of the capsule. Processes stand out 
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laterally from the anterior extremities, which give attachment to | 
the lateral ligaments of the joint. Thesd bones. by the connection 
of their nearer extremities, form an arch corresponding with the 
Jateral arch of the tarsus : owing to this the metatarsal of the 
great toe is placed on a lower level, so that its great extremity 
projects into the sole of the foot, and into it are inserted part of 

_ the tendon of the tibialis posticus, and the peroneus longus, whilst 

_ the tibialis anticus is inserted into its upper surface. 

t The marks of the metatarsal bones are chiefly useful as direct- 
ing us where to cut in amputating these bones; and the surgeon 
will save the patient much pain, and himself the shame of ie, 
and confused operation, by marking the places of the joints, and 
the form of the extremities of the bones. 


THE TOES.—The last division of the foot consists of three 
distinct bones ; and as these bones are disposed in rows, they are 
named the first, second, and third phalanges or ranks of the toes. 

The great toe has but two: phalanges ; the other toes have three 
ranks of bones: these bones are a little flattened on their lower 
side, or rather, they have a flattened groove which lodges the ten- _ 
dons of the last joint of the toes. ‘The articulating surfaces of 
the nearer extremities of the first bones are deep sockets for the 
extremities of the metatarsal bones, and the motions are free. 
But the articulations of the second and third joints are proper 
hinge joints, the further extremities of the first and second bones 


Their ex- being a flattened trochlea. It is particularly to be noticed, that the 
tremities heads of these bones are large, and that they send out a lateral pro- 


° 


jection for the attachment of the lateral ligament. The consider- 
ation of the size form of the extremities of these bones, and 
the nature and attachment of their ligaments, is of the first impor- 
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tance, as explaining the peculiarity in the dislocation of these 
bones, and the manner of reduction. a 
1@ SESAMOID BONES are more regularly found about the toes 
any Where else. ‘They are small bones, like flattened peas, 
found in tendons, at the points where they suffer much friction ; 
or rather they are like the seeds of the sesamum, whence their 
name. They are found at the roots ef the great tee, and of the _ 
thumb. We find two small sesamoid bones, one on each side of 

~ the ball of the great toe ; and grooves may be observed on the 
lower part of the articulating surface of that bone, for their lodg- 

_ IMment and play: they are within the substance of the tendons ; 
alee the patella, they remove the acting force from the 
centre of motion, and so, by actin illies, they increase the 

_ power ; perhaps, also, by lying at the sides of the joint in the ten- 

dons of the shorter muscles of the toes, they make a safe gutter for 

_ the long tendons to pass in. They are not restricted to the balls 

' of the great toe and thumb, but sometimes are also found under 
the other toes and fingers, and sometimes behind the condyles of 
_ the knee ; or in the peronei tendons, which run under the sole of 


? 


the foot. . . 5 
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OP THE SCAPULA, OR SHOULDER-BLADE. = 
__ Tus is the great peculiarity of the superior extremity, that it is 
connected not directly with the trunk, like the thigh-bone with the 
: h, but is hung by a moveable intermediate bone, which not 
only is not immediately joined to the trunk by ligaments, nor any 
other form of connexion, but is parted from it by several layers of 
muscular flesh, so that it lies flat, and glides upon the trunk. 
' The scaputa is a thin bone, which has originally, like the skull, Scapula. 
o tables, and an intermediate diploe; but by pressure, and the gescrip- 
tio own muscles, it grows gradually thinner, its tables are tion. 
more and more condensed, till in old age it has become in some 
parts transparent, and is supported only by its processes, and by its 
_ thicker edges ; for its sprve is a ridge of firm and strong bone, 
fhich rises very high, and gives a broad origin and support for its 
muscles. The acromioy, in which the spine terminates, isa broad 
and flat process, a sure guard for the joint of the shoulder. The 
CORACOID process is a strong but shorter process, which stands out 
fr e neck of the bone; and the cosra, or borders of the bone, 
| seas , firm, and strong, so that the processes and borders 
support the flat part of the bone, which is as thin as a sheet of 
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‘There is no part nor process of the scapula which does not re- 
¢ quire to be very carefully marked ; for no accidents are more fre- 
quent than luxations of the shoulder ; and the various luxations 
are explained best by studying in'the skeleton, and being able to 
recognise on the living body all the processes and projecting points. 
Surfaces, The riar sive of the scapula is smooth, somewhat concave, and 
_ Venter or suited to the convexity of the ribs: it is sometimes called VENTER. 
ag su- The scapula is connected with no bone of the trunk, tied by no 
‘ ligaments, is merely laid upon the chest, with a large mass of mus- 
cular flesh under it, upon which it glides; for there are below it two 
layers of muscles, by one of which the shoulder-bone is moved upon 
the scapula, while by the other, the scapula itself is moved upon the ~ 
ribs. ‘The subscapularis muscle, lying in the hollow of the seapula, 
marks it with many smooth hollows, and wave-like risings, which 
are merely the marks of the several divisions of this muscle, but 
which were mistaken even by the great Vesalius for the impressions 
of the ribs. ‘ - 
Exterior § The upper or exterior flat surface is slightly convex ; it is tra- 
— versed by the sprnr, which is a very acute and high ridge of bone; it 
is called the porsum scaputz. Now the spine thus traversing the 
Divided bone from behind forwards, divides its upper surface into two un- 
5 ee and equal parts, of which the part above the spine is smaller, and that 
infra spi- below the spine is larger. Each of these spaces has its name, one — 
nata. supra spinatus, and the other infra spinatus; and each of them ~ 
lodges a muscle, named, the one the musculus supra spinatus sca-— 
pula, as being above the spine ; the other musculus infra spinatus - 
scapule, as being below the spine. A third muscle is named sub- 
scapularis, as lying under the shoulder-blade, upon that concave — 
surface which is towards the ribs ; so that the whole scapula is co- __ 
< vered with broad flat muscles, whose offices are to move the hu- | 
‘merus in various directions, and which impress the scapula with — 
gentle risings and hollows on its upper as well as on,its lower 
surface. _) Sie # 
Scapula The TRiaNcuLar form of the scapula must be next observed) _ 
iangular. ‘The upper line of the triangle is the shortest ; it is named the suPE- - 
=" RIOR CosTa or border; here the omo-hyoideus has its origin. On 
otch. this superior edge is seen the notch, through which a nerve, and 
_ sometimes an artery passes. The lower edge, which is named the 
Inferior cosa INFERIOR, or the lower border of the scapula, receives no 
costa. —_ muscles ; because it must be quite free, to move and glide as the 
scapula turns upon its axis, which is, indeed, its ordinary movement. _ 


‘But it gives rise to two smaller muscles, which, from being a little 
ded, are named the musculi teretes ; they leave theirimpressions 
on this lower costa. : noe < ee. 
Basis. The long side of the scapula, which bounds its triangular form 
backwards, is named the pasts of the scaruta, as it represents t 


an of the triangle. This line is also like the two borders, a little 
icker or swelled out; and this edge receives powerful muscles, 
- which lie flat upon the back, and coming to the scapula, in a variety 
; of Sirectibrid Ge turn it upon its axis: sometimes raising, some- 
times depressing the scapula ; sometimes drawing it backwards ; and 
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sometimes fixing it in its place; according to the various sets of . 
fibres which are put into action. ‘These are the larger and lesser * 


rhomboid muscles, and the great serrated muscle of the fore part of 
the chest, which runs under the scapula to be inserted into the inner 


edge of the base of the bone. ” 
angles of the scapula are two, the superior more obtuse, and Angles. 
the or more acute. From the inferior angle the teres major {aierior. 


takes its origin, and the outer surface of the bone is made smooth by 
the passage of the latissimus dorsi muscle. ‘T’o the superior angle 
the levator scapulz is inserted. 

The GLENOID or ARTICULATING CayiTy of the scapula is on the 
point or apex of this triangle. The scapula is more strictly triangular 
in a child, for it terminates almost in a point or apex ; and this arti- 
culating surface is a separate ossification, and is joined to it in the 
adult. ‘The scapula towards this point terminates in a flat surface, 
not more than an inch in diameter, very little hollowed, and scarcely 

- receiving the head of the shoulder-bone, which is rather laid upon it 
be than sunk into it: it is indeed deepened a little by a circular gristle, 
' which tips the edges or lips of this articulating surface, but so little, 
that it is still very shallow and plain, and luxations of the shoulder 
are infinitely more frequent than of any other bone. 

_ This head, or glenoid cavity of the scapula, is planted upon a nar- 

ower part, which tends towards a point, but is finished by this flat 
head ; this narrower part is what is named the NecK of the scaPULA, Neck. 
: eae no doubt sometimes gives way, and breaks.* A rough line 


Glenoid 
cavity. 
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dering the glenoid cavity receives the capsular ligament, or rather 


the capsule arises from that bordering gristle, which I have said tips 
_ this circle. : ; eu ; . 
. The sprne of the scarvta is that high ridge of bone which runs the Spine. 
whole length of its upper surface, and divides it into two spaces for 
the origin of the.supra and infra spinatus muscles. Itis highand very — 
sharp, standing up at one place to the height of two inches. It is 
| n the top, and with edges, which, turning a little towards 
either side, give rise to two Strong fasciz, 7. e. tendinous membranes, 
_ which go from the spine, the one upwards to the upper border of the 
scapula, the other downwards to the lower border : so that by these Triangular 
strong membranes, the scapula is formed into two triangular cavities, space. 
and the supra and infra spinatus muscles rise not only from the back 
of the scapula, and from the sides of its spine, but also from the inner 
surface of thistense membrane. ‘The spine traverses the whole dor- 
_ sum, or back of the scapula; it receives the trapezius muscle, that 
eautiful triangular muscle which covers the neck like a tippet, into 
s upper edge; whilst from its lower edge a part of the deltoid 
iscle departs. ‘The spine beginning low at the basis of the sca- 
1, where a certain triangular space may be observed, gradually , 
rises as it advances forwards, till it terminates in that high point or 
pediieniny which forms the tip of the shoulder, and overhangs and _ 
defends the joint. : ' oe ee er: 
Fred: ; met with the accident in practice, and have preparations of the fractured = 
bone, ‘there can be no doubt of this accident sometimes occurring, yet itis = 
j very rare. , = 
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Termi- This high point is named the acromron Process. It is the conti- ie 
oye i ing of the spine, which at first ri ularly 
the acro- uation and ending of the spine, which at first rises perpendicularly _ 
mion. from the bone, but, by a sort of turn or distortion, it lays its fat side 


towards the head of the shoulder-bone: here it is hollow, to transmit — 
the supra and infra spinati muscles. At this place, it is thickened, 
flat, and strong, overhangs and defends the joint, and is not me it 
a defence, but almost makes a part of the joint itself; for, witho 
this process, the shoulder-bone could not remain a moment in its 
. socket; every slight accident would displace it. The acromion 
prevents luxation upwards, and is so far a part of the joint, that 
_. when it is full under the acromion, the joint is safe; but when we. 
feel a hollow, so that we can push the points of the fingers under the — 
acromion process, the shoulder is luxated, and the socket empty. 
The point of the acromion forming the apex of the shoulder, a 
greater projection of this point, and a fulness of the deltoid muscle — 
which arises from it, is a chief cause, and of course a chief mark of 
superior strength. 
Coracoid —_ But there is stil] another security for the joint ; for there arises from 
procéss- the neck of the scapula, almost from the border of the socket, and 
its inner side, a thick, short, and crooked process, which stands di- _ 
rectly forwards, and is very conspicuous; and which, turning for- — 
wards with a crooked and sharp point, somewhat like the beak of a 
crow, is thence named the coracow process. This alsoguards and | 
strengthens the joint; though it cannot prevent luxations, it makes 
them less frequent, and most probably when the arm is luxated in- 
Three sur- wards, it is by starting over the point of this defending process. This 
ane on it. process has three surfaces for the attachment of muscles, and these 
muscles are, the pectoralis minor, the coraco-brachialis, andthe short _ 
head of the biceps. 2% 4 
a i 


Now the glenoid surface, and these two processes, form the cavity 
for receiving the shoulderbone. But still, as if nature could not — 
form a joint at once strong and free, this joint, which performs 
quick, free, and easy motions, is too superficial to be strong. Yet 
there is this compensation, that the shoulder-joint, which could not 
resist, if fairly exposed to shocks and falls, belongs to the scapula, 
* le which, sliding easily upon the ribs, yields, and so eludes the force, 
_ Falls upon the shoulder do not dislocate the shoulder ; that accident — 
almost always happens to us in putting out the hand to save ourselves 
abit i. _ from falls : itis luxated by a twisting ofthe arm, not by the force of 
- adirectblow. This bone is subject to be fractured; and then the 
muscles pull asunder the fractured portions. The acromion is very 
apt to be broken off by falls on the shoulder, and if the accident be 
sf - not treated with due attention to the action of the deltoid muscle, 
permanent lameness is the consequence. 1+ a : 
ae 
lat THE CLAVICLE. ee 
‘ Pini det 2s Wee 4 - . ; ' 
Clayicle. The laried or collar-bone, named clavicle from its resemblance 
to an old-fashioned key, is to the scapula a kind of hinge or axis on 
which it moves and rolls; so that the free motion of the shoulder is _ 
_.made still freer by the manner of its connexion with the breast. 


ke Re ae 
pte ed ets 
. are | SHOULDER, ARM, AND HAND. * Pe. OS 
pe , _Phe elit is placed at the root of the neck, and at the upper 
part o: breast ; it extends across from the tip pr the shoulder to ae 


_ the upper part of the sternum ; it is a round bone, a little flattened 

h towards the end which joins the scapula ; it is curved like an Italic /, Curve. 

havi e curve turned out towards the breast ; it is useful as an 

. rting the shoulders, preventing them from falling forwards 

n the breast, and making the hands strong antagonists to each 

, which, without this s eer: they could not have been. 

It is described by authors in three divisions or parts, viz. the sca- “~ acro- 
pular, sternal extremities, and middle portion. ‘The end next the pone 

: um is round and flat, or button-like; the articulating surface is and media. 
triangular, and is received into a suitable hollow on the upper piece —- 
of the sternum. It is not only, like other joints, surrounded by a yound. 


ew purse ; it is further provided with a small moveable carti- 


which (like a friction-wheel in machinery) saves the parts, and 
facilitates the motion, and moves continually as the clavicle rolls. 
From this inner head there stands out an angle, which, when the clas 
vicles are in their places, gives attachment to the interclavicular liga- 
ment ; it ties them to the sternum and to each other. The lower Groove, 
surface has a groove in it for the subclavius muscle ; the upper sur- 
face is marked by the attachment of the clavicular portion of the mas- 
toi scle, and the insertion of trapezius. 
i the outer end of the clavicle is flattened as it approaches the Scapular 
3 ¥ , and the edge of that’ flatness i is turned to the edge of the head flat, 
| romion, so that they touch but in one single point ; this 
Be outer end of the clavicle, and the corresponding point of the acro- 
- mion, are flattened and covered with a crust of cartilage ; and on © 
the under surface of it, there is a groove corresponding to the groove 
r the acromion: there is also a small tubercle for a ligament ; 
Ss the motion here is very slight and quite insensible: they are tied - 
ly by strong ligaments ; and we ‘may* corsider this as almosta 
fixed point, for there is little motion of the scapula upon the clavicle ; 
but there is much motion of the clavicle upén the breast bone, for = 
the clavicle serves as a shaft or axis, firmly'tied to the scapula, upon as 
_ which the scapula moves and turns, being connected with the trunk - 
4 the by this single point, viz. the articulation of the clavicle with .* 
breast-bone. 
The use of the clavicle being to keep the shoulders apart, it is : 
very obvious that fracture of this bone must be the consequence of = 
falling, as from horse-back, so as to pitch upon the prominence of 


shoulder, It is a very common accident, and requires consider- ee 
care and management in setting the bone. te 
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¢ HUMERUS. . 


HuMERI is one of the truest of the cylindrical bones : it is Humerus, 

middle ; but it appears twisted and flattened towards 
‘ ; and this flatness makes the elbow-joint hey a 
= zr only in one direction. It is again regular and round towards 
upper end, dilating into a te gain head, where the round- 
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soll very free and moveable joint, turning easily in all 


directions. 
Head. The HEAD of this bone is very large: it is a neat and regular cir- 
; cle; but it isa very small portion of a large circle, so that it is flat ; 
oun and this flatness of the head, with the shallowness of the glenoid ca- 


vity of the scapula, makes it a very weak joint, easily 7 and 


nothing equal to the hip-joint for security and strength. Xe 
Neck. The neck of this bone cannot fairly be reckoned such; fc as I 
. have explained in speaking of the neck of the thigh-bone, ‘peck 
of the humerus, and the necks of most bones (the thigh- bone still 
excepted), are merely a rough line close upon the head of the] 
. without any straitening or intermediate narrowness, which we 
Linefor properly calla neck. ‘The roughness round the head rey 
or hg der-bone is the line into which the capsular ligament is implan a 
. The ruserostries of the os humeri are two small bumps of un- 
equal size, (the one called the greater, the other the smaller, tubero- 
sity of the os humeri,) which stand up at the upper end of the bone, 
just behind the head: they are not very remarkable. T’ 
nitely smaller than the trochanter of the thigh-bones, they | ) 
Jar uses, viz. receiving the great muscles which move | 
Grete’ ‘The GREATER TUBERosITy is higher towards the outer side of th 
tuberosity. arm, and receives the supra-spinatus muscle ; while the infra-spinatus 
and teres minor muscles, which come from. the lower part of the 
scapula, are implanted into the same protuberance, but a little 
Lesser tu- lower. ‘The Lesser TUBEROsITY has a single muscle fixed into it, 
berosity. the sub-seapularis muscle. 


Groove. The two tuberosities form betwixt them a groove, which is pretty 


deep; and in it the long tendon of the biceps muscle of the arm 
runs: and as it runs continually, like arope in the groove of a pully, 
this groove is covered in the fresh bones with a thin cartilage, 
Ridges. smooth, and like the cartilages of joints. On the outside of this 
groove there is a long ridge for the insertion of the pectoralis, on 
ae. the inside one for the Jatissimus dorsi. On the body of the bone, 
aed *" about one third part of its length from the head, there is an irregu- 
larity for the attachment of the deltoid muscle; and on the inside of 
Foramen. the bone near its middle, is the hole for the nutritious artery 

The os humeri at its lower part changes its form, is flattened and 
compressed below, and is spread out into a great breadth of two 
inches or more ; where there is formed on each side a sharp pro- 

jecting point, (named condyle,) for the origin of great muse 


; nite ee and in the middle, betwixt the two condyles, there is a grooved arti- 
culating surface, which forms the hinge of the elbow. At the lower 

#: a . e ity, the bone is somewhat twisted. 
Ridges ins At the lower end of the bone, there are two ridges, one leading 


ara to either condyle, which it is of some consequence to observe ; for 
the articulation of the humerus and ulna is a mere hinge, the most 
strictly so of any joint in the body : it has, of course, but two mo- 
tions, viz. flexion and extension: and there are two muscles, chiefly 
one for extending, the other for bending the arm: the flexor muscle 


lies on the fore part, and the extensor on the back part of the arm; 


and ” oe whole thickness of the arm is composed at this place of 
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wo mt IPAs thor the bone : 
of the arm mig’ oughly divided, the bone is flattened betw: 
them ; and that the division might extend beyond the mere edges o 


the bone, there are two fascie or tendinous webs, which go off 
odaabanes edge of the humerus, and which continue to divide the 
fee from the back muscles, giving these muscles a broader origin ; 
are I amed, from their office, intermuscular membranes ; and 
neaning of the two ridges which lead to the two condyles. 
9 projections in which these edges end, are named con- 
he condyles of the thigh-bone are the broad articulating 
ob that bone is joined with the tibia ; while the con- 
ie ider-bone are merely two sharp projecting points for 
_of muscles, which stand out from either side of the joint, 
he ve no connection with the joint. The chief use of the 
é shoulder-bone is to give a favourable origin, and 
m | or the myiscles of the fore-arm, which arise from 
s. The outer tubercle being the smaller one, gives origin 
tensor muscles, where less strength is required. But the 


we grasp, which require a bolder and more prominent 


; e from ; for greater power is needed to perform such — 
stron ms as grasping, bending, pulling, while the muscles 
ic 


that, the fore and back parts 


Condyles. 


The oie 
longest, 


Je is much longer, to give origin to the flexor muscles and whe. 
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the flexors; their only business being to unfold or iis f 


the fingers need no more power than just to antagonise 
th , when we are to renew the grasp. 


is further curious to observe, that the inner tubercle is also 


-jolatie oblique, which makes the hand fall naturally towards the face 
and breast, s by being folded merely without any turning of the 
98 humeri, the, hands are laid across. 

_ _ The articulating surface which stands betwixt these éondeles, 
forms a more strict and limited hinge than can be easily conceived, 


wer than the wh so that the articulating surface for the elbow- 


_before we explain the other parts of the joint. The joint consists of 


y surfaces ; first, a smooth surface, upon which the ulna — 
n a hinge ; and secondly, of asmall knob upon the the of tl 
per hich has a neat round surface, upon w 
socket ing to the button-like end of the radius sth, 
two eee are called, the one the small head, and the a the 
Pim re cae pully, or trochlea, of the humerus, 
ging to the joint, and within its capsular lijpantenit there are 
deep hollows, which receive certain processes of the bones of 


the fore arm. One deep hollow on the fore part of the humerus, F ‘os 
fai just above its articulating pully, receives the horn- ike ee F: 

Ves ¢ c : s. 
ranon, or that process of the ulna which forms the point of Fo: 


of the ulna, viz. fossa coronoidea ;: the other 


the ow, viz. fossa olecranalis. 


nas Fo . RADIUS AND ULNA. 


‘The radius and ulna are the two bones of the fore-arm. The 


| wie named from its resemblance to the ray or — 


y 
ae 
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Trochlea. 
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the ulna, from its being often used as a measure. The radius be- 
longs more peculiarly to the wrist, being the bone which is oliety. 


connected with the hand, and which turns along with it in 


rotatory motions : the ulna, again, belongs more strictly to the elbow- 


_ Sigmoid 
cavity. 


Olecra- 
non. 


joint, for by it we perform all the actions of bending or extending 
ag arm. % 
The vLna is in general of a triangular or prismatic form, | like the 
ibia, and the elbow is formed by the ulna alone ; for there is a very 
ie notch or hinge-like surface, which seems as if it had been 
moulded upon the lower end of the humerus, embraces it very closely, 


_ and takes so sure a hold upon the humerus, that it allows not the 


smallest degree of lateral motion, and almost keeps its place in the 
_ dry skeleton, without the help of ligaments or muscles ; it presents, 
in profile, somewhat of the shape of the letter /, or g of the Greek, 
and therefore is named the stemor cavrry of the ulna. But this 


_ sigmoid cavity were a very imperfect hinge without the two pro- 


cesses by which it is guarded before and behind ; the chief of these 
is the oLEcRANON, or large bump, which forms the extreme point 
upon which we rest the elbow. It is a big and strong process, 
which, fitti o a deep hollow on the back of the humerus, serves 
two curious purposes; it serves as a long lever for the muscles which 
extend or make straight the fore-arm; and when by the arm being 
extended, it checks into its place, it takes so firm a hold upon the 
hinge or joiht of the os humeri, as to secure the joint in pulling, and 
such other actions as might cause a luxation forwards. The other 


Coronoid Process which guards the elbow-joint is named the CORONOID PRO- 


process. 


crss, from its horn or pointed form: it stands up perpendicularly 
from the upper or fore part of the bone; it forms the fore part of 


- Tubercle, the sigmoid cavity, and completes the hinge. On the root of the 


- 


a) 


t. stretched ; and this interosseous ligament fills all the arch or 


cgronoid process there is a rough tubercle for the attachment of the 
brachialis internus. The coronoid process is useful, like the olecra- 
non, in giving a fair hold and larger lever to the muscles, and to 
secure the joint ; for the arm being extended, as in pulling, the ole- 
cranon checks into its place, and prevents luxation forwards: and the 
arm again being bent, as in striking, pushing, or saving ourselves 
from falls, the coronoid process prevents luxation backwards ; so 
the joint consists of the olecranon and the coroniod process as the 
_ two guards, and of the sigmoid cavity or hollow of articulation be- 
twixtthem. But the smaller or upper head of the radius also enters 
into the joint, and lying upon the inner side of the coronoid process, 
it makes a small hollow there in which it rolls; and this second 
hollow, touching the edge of the sigmoid cavity, forms a double sig- 
moid cavity, of which the first, or GREATER SIGMOID CAVITY, is for re- 


¢ 


noid. ceiving the lower end of the humerus ; and the second or LESSER. 


SIGMOID CAVITY, for receiving the upper head of the radius. Betwi 


_ these there is a pit for receiving the glandular apparatus of the joi 


The form of the bone being prismatic, or triangular, it has, like the 
tibia, three ridges, one of which is turned towards a correspon 
ridge in the radius, and betwixt them the interosseous ligament is 


space betwixt the radius and ulna, and saves the necessity of muc 
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4) gives as firm an origin to the muscles as bone could have 
2 and binds the bones of the fore-arm together so strongly, that i: 
the ulna belongs entirely to the elbow-joint, and the radius 
as entirely to the wrist, they have never been known to depart from 
each other. On the outside of the greater extremity of the ulna, Triengular 
there is a triangular surface for the attachment of the anconeus mus- *""!*°*- 
cle. The ulna, bigger at the elbow, grows gradually smaller down- 
: an terminates alinost in a point, Itendsbelowina small _ 
d, which is named the Lower weap of the ulna, which Lower __ 
see enters into the joint of the wrist ; but being received into a head. » 


+ 


on the side of the radius, the radius turns upon the lower head 
he ulna, like an axis or spoke. 
w this little head, the bone ends towards the side of the little Styloia 
,in a small rounded point, which is named the srytorp Process P's 
the ulna; it is chiefly useful in giving a strong adhesion to the 
seat which secures the wristthere. And as the styloid process 
and the olecranon, the two extremities of the ulna, are easily and dis- 
tinctly felt; the length of this bone has been used as a measure ; 
and so it was named cubitus by the ancients, and is named ulna 
by us. Foe aie 


RADIUS. 


The radius is the second bone of the fore-arm, and has its position Radius. 
exactly reversed with that of the ulna: for the ulna, belonging to Position. 
the elbow, has its greater end upwards ; the radius, belonging to | 
the wrist, has its greater end downwards ; and while the ulna only 
bends the arm, the radius carries the wrist with a rotatory motion, and 
so entirely belongs to the wrist, that it is called the manubrium ma- 
nus, as if the handle of the hand. 

The Bopy of the radius is larger than that of the ulna. The trans- A orm of 
verse strength of the arm depends more upon the radius, which has * pbedy. * : 
more body and thickness, is more squared, and is arched in some , 
degree so as to stand off from the ulna, without approaching it, or 
compressing the other parts. The radius lies along the outer edge 
of the fore-arm, next to the thumb ; and being, like the ulna, of a 
prismatic or triangular form, it has one of its angles or edges turned 
towards the ulna to receive the interosseous ligament. 

The uprer HEAD of the radius is smaller, of a round, flattish, and Upper 
button-like shape, and lies so upon the lower end of the humerus, and smaller. 
upon the coronoid process of the ulna, that it is articulated with = 
both bones ; for, 1st, The hollow of its head is directly opposed to H a 
the little head. of the os humeri; and, 2dly, The flat side of its oy eee: 

-like head rubs and turns upon the side of the coronoid pro- 
making a socket there, which is called the lesser sigmoid cavity 
ulna. 


Fhe oe orman below the round flat head, is a narrowness or strait- Neck. 
a called the neck of the radius ; tou this neck there is a he , 
collar or circular ligament, (named the coronary ligament of the ra- Mbe 
 dius,) which. the bone securely in its place, turning in this liga- 

= oi like a spindle in its bush or socket ; for the radius has 

ov. L— og 


‘Fubercle. 


Scaphoid 
cavity. 


ow 
Styloid 


process. 


- Ridge and 
grooves. 
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two motions, first, accompanying the ulna in its moveinents of flexioit 
and extension ; and, secondly, its own peculiar rotation, in which if 
is not accompanied in return by the ulna; but the ulna continuing 
steady, the radius moves and turns the wrist. 

Immediately under this neck; and just below the collar of the 
bone, there is a prominent bump, like a flat button, soldered upon 
the side of the bone, which is the poimt into which the biceps flexor 
cubiti, the most powerful flexor muscle of the fore-arm, is mserted. 
On the outside of the bone, and near the middle, there is a roughness’ 
for the insertion of the pronator teres. Where the face of the radius 
is towards the ulna, there is a long sharp spine for the attachment of 
the interosseous ligament. 

The upper head is exceedingly small and round ; while the LOWER 
HEAD swells out, broad and flat, to receive the bones of the wrist. 
There are two greater bones in the wrist, the scaphoides and lunare, 
which form a large ball, and this ball is received into the lower end 
of the radius: the impression which these two bones make there is 
pretty deep, and somewhat of a boat-like shape; whence it is called 
(like the articulating surface of the tibia) the scaphoid cavity of the 
radius : it is sometimes partially divided by a ridge; and on the edge 
of the radius, next to the thumb, the bone ends in a sort of peak or 
sharper point, which is named, (though with very little meaning,) the 
STYLOID PROcEsS Of the radius. 

So the scaphoid cavity of the radius forms the joint with the wrist ; 
but there is another small cavity, on the side of the radius, near to 
the little head of the ulna, into which the lesser head of the ulna is 
received, and this is enclosed in a proper and distinct capsule. The 
little head of the ulna does not descend so low as to have any share 
in forming the wrist. There are properly two distinct joints: the great 
joint of the wrist, moving upon the radius; the other a little joint 
within this of the radius, rolling upon the ulna, and carrying the wrist 
along with it. On the outside of the extremity of the radius, we 
find a ridge, in the grooves on the sides of this ridge the extensor 
tendons run. ‘The extensors of the thumb also make impressions. 
On the inside of the head of the bone, there is a flattened surface for 
the lodgment of the pronator quadratus muscle ; and a sharp line 
for its insertion. 


: 


OF THE HAND AND FINGERS: 


‘Tlie wrist is the most complex part of all the bony system, and is 
best explained in a general way, by marking the three divisions of 


_ the hand, mto—the carpus, or wrist bones; the metacarpus, or 


bones that stand upon the wrist; and the fingers, consisting each of 
its three joints. 1. ‘The carpus, or wrist, isa congeries of eight small 
bones, grouped together, into a very narrow space, very firmly tied 
together by cross ligaments, making a sort of ball or nucleus, a solid 
foundation, or centre, for the rest of the hand. 2. The metacarpus » 
is formed of five long bones, founded upon the carpal bones, and 
which, departing from that centre in somewhat of a radiated form, 
give, by their size and strength, a firm support to each individual 
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finger, and by their radiated or spoke-like form, allow the fingers 
free play, 3. The fingers, consisting each of three very moveable Fingers. 
joints, are set free upon the metacarpus, so as to show a curious 
gradation of moving in all these parts; for the carpal bones are 
grouped together into a small nucleus, firm, almost immoveable, and 
like the nave of a wheel; then the metacarpal bones founded upon 
this are placed like the spokes of the wheel, and having a freer mo- 
tion ; and, lastly, the fingers, by the advantage of this Tadiated form 
in the ‘bones upon which they are placed, move very nimbly, and 
have a rotatory as well as a hinge-like motion : so that the motion is 
graduated and proportioned in each division of the hand ; and even 
where there is no motion, as in the carpus, there is an elasticity, 
which, by gentle bendings, accommodates itself to the more movea- 
ble parts. 

The CARPUS, or wrist.—Looking upon the external surface of Carpas, 
the carpus, we count eight small bones disposed in two rows, with 
one bone only a little removed from its rank ; and we observe that 
the whole is arched outwards, to resist injuries, and to give strength ; 
and that the bones lie like a pavement, or like the stones of an arch, 
with their broader ends turned outwards. On the internal surface, Form, 
again, we find the number of bones not so easily counted ; for their Ae 2 
smaller ends are turned towards the palm of the hand, which being 
a concave surface, the narrow ends of the wedges are seen huddled PS 
together in a less regular form, crowded, and lapped over each oh 
other ; but in this hollow, the four corner bonesare more remarka- = 
ble, projecting towards the palm of the hand, so as to be named 
processes: and they doindeed perform the office of processes ; for 
there arises from the four corner points a strong cross ligament, 
which binds the tendons down, and makes under it a smooth floor or , 

rforthem torunin. 

‘The indiyidual bones of the carpus are small, cornered, and very 
calaweh bones, so that their names do but very poorly represent 
their form. To describe them without some help of drawing, or 
demonstration, i is so very absurd, that a description of each of them 
seems more like a riddle, than like a serious lesson: it cannot be un- 
derstood, and indeed it need hardly be remembered ; for all that is 
useful, is but toremember the connection and place, and the particular 
uses of each bone : in reading of which, the student should continu- 
ally return to the plates, or he must have the bones always in his 

t 


) 


1, ROW FORMING THE WRIST: Viz. 


OS -SCAPHOIDES, LUNARE, CUNEIFORME, PISIrormn. 
pat te 
Os scarnomrs.—The boat-like bone. This name of boat-like Os sea. 
bone, or boat-like cavity, has been always a favourite name, though P hojdes, 
a very unmeaning one. The scaphoid bone is worthy of notice not 
merely from its being the largest bone, but also as it forms a chief 
' ~ of the joint of the wrist; for it is this bone which is received wear 
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en ge into the secaphoid cavity of the radius: it is a yery irregular bone, 
oor Tatas, in which we need remember only these points,—the large round 
a. with cartilage, smooth, and answering to the cavity 
The pro- in head of the radius ; the hook-like or projecting process, which 
cess. forms one of the corner points of the carpus, and gives a hold to one 
corner of the hgament which binds down the tendons of the wrist. 

Concavi- ‘There is also a furrow for the capsular ligament, the concavity from 

abe which this bone takes its name, and by which it is articulated with 
the trapezium and trapezoides ; and on its inner surface an oval cavity 

bh for the os magnum. r. . 

Os lunare. The os LuUNARE is named from one of its sides being somewhat of 
the shape of a half moon; it is next in size to the scaphoid bone, 
and is equal to it in importance: for they are joined together, to be 

. .. articulated with the radius. This bone takes an equal share in the 

_ joint with the scaphoid bone ; and, together, they form a great ball, 

- fitting the socket of the radius, and of a long form : so that the wrist 

is a proper hinge. The chief marks of this bone are, its greater size, 

_ its lunated edge, and its round head forming the ball of the wrist- 
joint. These are its surfaces : 

Surfaces. 1. The surface of a semilunar shape, and, on the radial side, at- 
tached to the last bone. 2. 'The convex surface for articulation with 
the radius. 3. The ulnar surface for articulation with the os cunei- 
forme. 4. The hollow surface for articulation with the os magnum, 
the central bone of the second row. 

Oscunei- The os cuNEIFoRME, or wedge-like bone, is named rather perhaps 

forme. from its situation, locked in among the other bones, than strictly 
from its form. Its side forming the convex of the hand is broader ; 
its point towards the palm of the hand is narrower: and so far, we 
may say, it is a wedge-like bone; but it is chiefly so from its situa- 

: tion, closely wedged in betwixt the lunare and pisiform bones. 

Surfaces. 1. We may readily distinguish the surface articulated with the os 
lunare. 2. Opposite to this the surface of attachment of the os pisi- 
forme. 3. The further surface, that is, the side most remote from 
the fore-arm, is articulated with the unciforme ; a loose cartilage is 
interposed betwixt this bone and the end of the-ulna. 

The 0s PIsIFORME is a small, neat, and round bone, named some- 
times ORBICULAR, or round bone, but oftener pisiform, from its re- 

‘One sur- semblance to a pea. It is placed upon the cuneiform bone, and it 

face of e*- stands off from the rest into the palm of the hand, so as to be the 

eee not prominent of all the corner bones ; of course, it forms one of: 
- the corner points or pillars of that arch under which the tendons 
pass. The pisiform bone is a little out of its rank, is very moveable, 
and projects so into the palm as to be felt outwardly, just at the end 
of the styloid process of the ulna ; it can be easily moved and rolled 
about, and is the point into which the ligament of the wrist is im- 
planta the flexor carpi ulnaris, one of the strong muscles for bend- : 
ing the wrist, is inserted into it. ’ 
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2. ROW SUPPORTING THE METACARPAL BONES: VIZ. 
OS TRAPEZIUM, TRAPEZOLIDES, MAGNUM, ET UNCIFORME. 


The second row. begins with the rrapEzium, a pretty large bone, . 
ich, from its name, we should expect to find of a regular squared 
orm ; while it has, in fact, the most irregular form of all, especially Irregular, 
rhen detached from the other bones. The chief parts to be remark- Surfaces — 
in the bone, are the great socket, or rather the trochlea for the —— 
thumb ; and as the thumb stands off from one side of the hand, this , 
socket is rather on one side. ‘There is also a little process which 
makes one of the corner.points, and stands opposite to the hook of 
the unciforme. _ ' 

Opposite to the surface of articulation with the thumb, and to- 

wards the first row, there isa semilunar surface which touches the — 
_ convexity of the scaphoides, and another which articulates with the - 
_ trapezoides. The fourth articulating surface of this bone is opposed 

to the head of the metacarpal bone of the finger. 

The TRAPEzorpEs is next to the trapezium, is somewhat like the Trapezoi- 
trapezium, from which it has its name. It also resembles the cunei- 4¢- 
form bone of the first row in its shape and size, and in its being jam- 
med in betwixt the two adjoining bones. pr 

It is articulated by its nearer surface to the scaphoides ; on its Five 
further surface, by two planes, to the metacarpal bone of the fore ne 

; on the radia! surface, to the trapezium ; and on the ulnar ing all 
surface, to the os magnum ; having thus five planes or surfaces. faces. 

@ OS MAGNUM is named from its great size ; not that it is the Os mag- 
largest of all, nor even the largest bone of the second row, for the "%™ 
unciform bone is as big; but there is no other circumstance by 
which it is well distinguished. It is placed in the centre of the 
upper row ; has a long round head, which is jointed with the socket 
formed of the os lunare and scaphoides ; on the radial surface the 
magnum is articulated with the trapezoides; on the ulnar surface 
with the unciform; on the further surface it has three planes, and 
receives the whole head of the metacarpal of the middle finger, and 
part of the metacarpal of the fore finger and of the ring finger. 

The os unctrorme, or hook-like bone, is named from a flat hook- Os unci- 
like process, which projects towards the palm of the hand. This is ™* _ 
one of the corner bones ; and standing in the end of the row, it is 
wedged betwixt the os magnum of its own row, and the os lunare - 
and cuneiforme of the first row. It is large and squared; but the Its situa- 
thing chiefly remarkable is that process from which it takes its name ; fo". and its 

:long and flat process of firm bone, unciforme, or hook-like, and ?'°°°* 
» wontons far into the palm of the hand, which being the last and 
highest of the corner points, gives a very firm origin to the great liga- 
ment by which the tendons of the wrist are bound down. On its 
- further surface, it has two articulating surfaces corresponding with 
the metacarpal bones of the ring and middle fingers. 

All these bones of the carpus when they are joined to each other, Their con- 
are covered with a smooth articulating cartilage, are bound to each "°°4"* 
other by all forms of cross ligaments, and are consolidated, as it 
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were, into,one great joint. They are in general so firm as to be 
scarcely liable to luxation ; and although one only is ca eiform, 
they are all somewhat of the wedge-like form, with their broader 
ends outwards, and their smaller ends turned towards the palm of | 

. the hand ; they are like stones in an arch, so that no weight nor 
force can beat them in; if any force do prevail, it can beat others in 
only by forcing one out. A bone starting outwards, and projecting. 
upon the back of the hand, is the only form of luxation among these 
bones, and is extremely rare.* 


7 me METACARPUS. —The metacarpus is pa. it of four bones, 

bones. Upon which the fingers are founded. They are big, strong bones, 

brought close together at the root, but wider above; for the lower 

heads are small and flat, and grouped very closely together, to meet 

% the carpal bones.. But they swell out at their upper ends into big 

round heads, which ‘keep the bones much apart from each other. 

_+ Nothing of importance can be said concerning the individual bones. 

To speak of thein individually isa mere waste of time. We may 

ost. -- observe of the metacarpal bones in general: 1. That their nearer 

ey heads, being flat and squared, gives them a firm implantation upon 

square. ‘their centre or nucleus, the carpus; and they have scarcely any 

freer motion upon the carpal bones, than the carpal bones have upon 

[espa each other. 2. Their further heads are broader, whereby the arti- 

round and culating parts of the bone are kept apart, which gives freedom to 

free. the lateral motions of the bones of the fingers. 3. Each metacarpal 

diverse bone is slightly bent; 4. and being smaller in the middle, there is a 

somewhat. space left betwixt the bones for the lodgment of the interossei mus- 

Ridges. cles, and they have ridges which mark the place of attachment of 

They are the interossei muscles. 5. These bones taken collectively still pre- 

arched. serve the arched form of the carpal bones, being, with the carpal 

bones, convex outwardly, and concaye inwardly, to form the hollow 

of the hand ; and though they have little, motion of flexion or exten- 

sion, they bend towards a centre, so as'to approach each other, in- 

creasing the hollowness of the hand, to form what is called Dio- 

gene’s cup. 6. The articulating heads of the further extremities of 

these bones are flattened, or somewhat grooved, for the play of the 

Oondyles. tendons of the interossei muscles: and small processes stand out 

~  Jaterally for the attachment of ligaments, like little condyles. It is 

ie farther necessary to observe, into how small a space the earpal bones 

Sa are compressed, how great a share of the hand the. metacarpal bones 

wt form, and how far down they go into the hollow of the hand; for I 

have seen a surgeon, who, not having the smallest suspicion that 

their lower ends were so near the wrist as they really are, has, in 

place of cutting the bone neatly in its articulation with the calp 
-broken its. or tried to cut it across in the middle. 


* Late years have presented to me a subluxation of the centre bones of the first 
row, which ge enerally ends in considerable obliquity of the hand, or distortion of the 
wrist. ‘The boy that played the dragon in the pantomime in ‘Covent-Garden, 
upon his kands, owing to the breaking of the wire that suspended him in his flight, . 
and he suffered this accident in both his wrists. These bones, and their li 
are snbject to scrofulons inflammation. 
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nny in wich re commonly say, that there are five metacarpal 


bones ; in which reckoning we count the thumb with the rest: but 
What is called the metacarpal of the thumb is properly the first pha- 
_ lanx, or the first proper bone of the thumb, so that the thumb, regu- 
larly described, has, like the other fingers, three joints, and no meta- 
carpal bone, 
_ Tuume.—The first bone of the thumb resembles the metacarpal 
bones in size and strength, but it differs widely in being set upon the 
carpus, with a large and round head ; in being set off from the line 
of the other fingers, standing out on one side, and directly opposed 
to them; it rolls widely and freely; it is opposed to the other fingers 
in grasping, and, from its very superior strength, the thumb is named 
pollex, from pollere ; and the peculiar shape of the articulating ex- 
tremities, and the lateral processes or condyles are, as it were, better 
characterized than in the bones of the fingers. 1% 
FINGERS have each of them three bones:—The bones are 


gently arched, uniform, and convex upon their outer surface, grooved 


within for the lodgment of the stronger flexor tendons. 1. The 
first. bone is articulated with the metacarpal bones by a ball and 
socket ; the socket, or hollow on the lower part of the first. finger- 
bone, being set down upon the large round head of the metacarpal 
bone. 2. The second and third joints of the fingers are gradually 
smaller, and though their forms do a good deal resemble the first 
joint, they are quite limited in their motions; and are strictly hinge 
joints. 3. Here, as in other hinge joints, there are strong lateral 
ligaments, and lateral processes or condyles, for their attachment. 
When these lateral ligaments are burst or cut, the finger turns in 
any direction ; so that the motions of the fingers are limited rather 
by their lateral ligaments, than by any thing peculiar in the forms 
ofthe bones. 4. The face of each finger-bone is grooved, so that 
the tendons, passing in the palm of the hand, run upwards along 
this groove or flatness of the fingers ; and from either edge of this 
flatness there rises a ligament of a- bridge-like form, which covers 
ndons like a sheath, and converts the grove into a complete 
5. The last joint or phalanx of each finger is flattened, rough, 
and drawn smaller gradually towards the point of the finger ; and it 
is to this roughness that the skin and nail adhere at the point. 
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is composed of many small bones, from the cranium or skull-ea 


brain. It is these chiefly which enclose and defend the brain, he, 


OF THE SKULL IN GENERAL: sie » 


‘THE BONES OF WHICH IT IS COMPOSED—-THEIR TABLES—DIPLOE 


—-SUTURES—T HEIR ORIGINAL CONDITION, AND THEIR PERFECT 
FORM, REPRESENTED AND EXPLAINED. 


Waie the bones in general serve as a basis for the soft parts, of 
rting and directing the motions of the body, certain bones 
have a higher use in containing those organs whose offices are the 
most easential to life. The skull defends the brain ; the ribs and 
sternum defend the heart and lungs; the spine contains that prolon- 
gation of the brain which gives out nerves to all the body: and the 
injuries of each of these are important in proportion to the value of 
those parts which they contain. 

How much the student is interested in obtaining a correct and 
perfect knowledge of the skull he must learn by slow degrees. For 
the anatomy of the skull is not important in itselfonly ; it provides 
for a more accurate knowledge of the brain ; explains, in some de- 
gree, the organs of sense; instructs us in all those accidents of 
head which are so often fatal, and so often require the boldest of 2 
our operations. The marks which we take of the skull, record he 
entrance of arteries ; the exit of veins and nerves ; the places and 
uses of those muscles which move the jaws, the throat, the spine. 
Indeed, in all the human body, there is not found so complicated and 
difficult a study as this anatomy of the head; and if this 
study can be at all relieved, it must be by first establishing a € 
regular and orderly demonstration of the skull. a tf 

For this end, we distinguish the face, where the irregular s 


where a few broad and flat-shaped bones form the covering of t] 


are exposed to injuries, and are the subject of operation. 
also-that transmit the nerves : so that the cranium is ‘equally th 
ject of attention with the anatomist and with the surgeon. ~ : 

All the bones of the cranium, are of a flattened form, consisting 
of two tables, and an intermediate diploe, which answers to the can- — 
celli of other bones. The tables of the skull are two flat and even 
plates of bone: the external is thought to be thicker, more spongy, 
less easily broken ; the inner table, again, is dense, thin, and brittle, 
very easily broken, and is sometimes fractured, while the external 
table remains entire: thence it is named tabula vitrea, or the glassy 
table. These tables are parted from each other by the distance of 
a few lines ; ;* and this space is filled up with the diploe, or cancelli. 


* In anatom my, 7, there is occasion, in almost every pO pH for ~ scal 
The neh divided their inch into twelve parts, each of which od 
he French line, or twelfth of an inch, is a measure which I shall often haye occa- 


sion to use. 
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The cancelli, or lattice-work, is a net of membranes, covered 
vessels, partly for secreting marrow, and partly for nourishing 
bone ; and by the dura mater adhering to the internal surface, and 
» sending in arteries, which enter int cancelli by passing through 
the substance of the bone, and by the pericranium covering the exter- 
nal plate, and giving vessels from without, which also enter into the 
bone, the whole is connected into one system of vessels. The peri- 
cranium, dura mater, and skull depend so entirely, one upon the 
other, and are so fairly parts of the same system of vessels, that an 
injury of the pericranium spoils the bone, separates the dura mater, 
and causes effusion upon the brain: a separation of the dura mater 
is, in like manner, followed by separation of the pericranium, which 
had been sound and unhurt; and every disease of the cancelli, or 
substance of the bone, is communicated both ways; inwardtothe 
brain, so as to occasion.very imminent danger ; outwardstowardsthe 
integuments, so as to warn us that there is disease. ‘The general * 
thickness of the skull, and the natural order of two tables, and an 
intermediate diploe, is very regular, in all the upper parts of the head. 
In perforating with the trepan, we first cut with more labour, 
through the external table ; when we arrive at the cancelli, there is 
less resistance, the instrument moves with ease, there is a change of 
sound, and blood comes from the tearing of these vessels, which run 
in the cancelli, betwixt the tables of the skull. Surgeons thought 
emselves so well assured of these marks, that it became a rule to 
cut freely and quickly through the outer table, to expect the change 
of sound, and the flow of blood, as marks of having reached the can- 
celli, and then to cut more deliberately and slowly through the inner 
table of theskull. But this shows an indiscreet hurry, and unpar- 
donable rashness in operation. The patient, during this sawing of 
the skull, is suffering neither danger nor pain, unless when the bone 
_ isinflamed ; and many additional reasons lead us to refuse altogether 
tule of practice: for the skull of a child consists properly of one 
only; or tables are not yet distinguished, nor the cancelli. 
. = : in youth, the skull has its proper arrangement of can- 
" i and tables; but still, with such irregularities and exceptions, 
Z; =. hurried operation unsafe: in old age, the skull declines 
. owards its original condition, the cancelli are obliterated, the tables 
approach each other, or are closed &nd condensed into one; the ~ 
skull becomes irregularly thick at some points, and at others thin, or . 
almost transparent ; so that there can hardly be named any periodof - 9 — 
in which this operation may be performed quickly and safely at *: 
But, besides this gradual progress of a bone increasing in 
- thickness and regularity, as life advances, and growing irregular and 
thinner in the decline of life, we find dangerous irregularities in skulls 
ofallages. ‘There are specimens in the Museum of Windmill Street 
where the thickness of the skull-cap varies from half an inch to the 
thinness of common paper. There are often at uncertain distances, 
upon the internal surface of the skull, hollowsand defects of the in- 
deep pits, or fovea, as they are called. These fovew in- 
4 crease in size and in number as we decline in life: they are more 
yr ga eaetiee surfaces of the parietal and frontal bones ; so 
on. 1—C€ 
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OF -FHE SKULL IN GENERAL. 
that in those places where the skull should be most regular, we are 
never sure, and must, even in places considered to be the safest, per- 
eyo and slowly. Let the reader pursue this subject 
under the title of THE FORMATION AND GROWTH OF BONES. 


6 
‘The BONES of the skull are divided into those of the cranium ; 
the bones of the face ; and common, or intermediate bones.* 
The following is the usual division of the bones of the head :— 


In the adult head there are thirty bones and thirty-two teeth. 
—_--s —------_- 


—_—_—_——_—eeereo— 
Or THE CRANIUM, INTERMEDIATE OR BonEs OF THE Face, 
Six Bones. Common Bones, Two. Fourteen. 
1 Os’Frontis 1 Os Sphenoides 2 Ossa Maxillaria Suprs. 
2 Ossa Parictalia or 1 Os Athmoides 2 Ossa Malarum 
Bregmatis 2 Ossa Nasi 
2 Ossa Temporalia 2 Ossa Palati 
1 Os Occipitis 2 Ossa Unguis vel La- 
; po me 
2 Osea ‘Turbinata Infra. 
1 Vomer 


1 Maxilla Inferior 
ne ne ee ee 


BonEs OF THE Ear, TEETH. ince 
Four on EAcH Sipe, viz. Inthe childtwenty. — 
Malleus In the aduit thirty-two, viz. 
Incus ' 8 Incisores ; 
Os Orbiculare 4 Cuspidati / 
Stapes Z 8 Bicuspides 
12 Molares. 


We see, therefore, that the bones of which the cranium, or skull, is 
formed, by which the brain is surrounded and protected, are in all 
eight in number. 1. The rronTat sons, or bone of the forehead, 
forms the upper and fore part of the head,—extends a little towards 
the temples, and forms also the upper part of the socket for the eye. 
2, The PARIETAL BoNEs are the two large and flat bones which form 
all the sides and upper part of the head: and are named parietalia,— 
as they are the walls or sides of the cranium. 3. The os occrprris 
is named from its forming all the occiput or back of the head, though 
much of this bone lies in the neck, and is hidden in the basis of the 
skull. 4. The oss Temporum form the lower parts of the sides of 
the cranium: they are called temporal, from the hair that covers 
them being the first to turn gray, marking the time of life. 5. The 
os ZTHMOIDES and 6, the os sPHENOIDEs are quite hidden in the basis 
of the skull: they are very irregular, and very difficultly described or 
explained. The os xrumorpes is a small square bone, hollow, and 
with many cells init: it hangs over the nose, and constitutes a great 
and important part of that organ, and at the same time supports the 


brain. The olfactory nerves, by passing through it at many points, 


* The head is divided into the cranium and face. For the cranium we find in 
old authors the words calva or calvaria, from calyus, bald, or sometimes cerebri 
galea, as being like a helmet to protect the brain, ‘ a 

We find some terms distinguishing certain of the cranium, as glabella, the 
smooth part in the centre and lower part of the forehead; occiput, the u con- 
vexity of the head backward; vertex, the crown of the head where the hay ear 

a, or fontanelle, which are terms derived from very notions, but whi 
mean the interstices left ina child’s skull betwixt the cranial bones. 
_ The student ought to know these terms, but good taste rejects them eyen from me~ 
dieal language, when the description can be given in plain English, = 4 
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perforate it like a sieve ; and it takes its name from this perforated 
or ethmoid plate. The og sPHENOIDES is | and more irregular 
still ; placed further back ; locked in betwixt the occipital and wth- 
moidal bones ; lies over the top of the throat, so that its processes 
form the back’ of the nostrils, and roof of the mouth: and it is so 
placed, as to eupport the very centre of the brain, and transmit almost 
all its nerves.* 


OF THE SUTURES OF THB SKULL: 


The joinings of the bones being indented and irregular, and like 
seams, they are called sutures. 

1. The corona surure is that which joins the frontal to ‘tis pa- 
rietal bones ; extends almost directly across the head, from ear to 
ear ; descends behind the eye, into the deep part of the temple ; and . 
there, losing its serrated appearance, becomes like the squamous or 
scaly suture, which joins the temporal bones. _It is named coronal, 
because the ancients wore their garlands on this part of the head. 
But the suture had been better entitled to this name, had it surround- 
ed the head, than as it crosses it. 

2, The LAMBDOIDAL suTURE is that one which joins the parietals 
to the occipital bone. It begins behind one ear, ascends and arches 
over the occiput, descends behind the other ear. It thus strides 
over the occiput, in a form somewhat resembling the letter lambda 
(A) of the Greeks, whence its name. 

3. The saGIrraL suTune joins the parietal bones to each other ; 
runs on the very top of the head ; extends forwards from the lamb- 
_ doid suture till it touches, or sometimes passes, the coronal suture ; 
and from lying betwixt these two sutures, like an arrow betwixt the 
string and the bow, it has been named sagittal. 

4. The Temporat suTuREs join the temporal bones to the parietal, 
occipital, and frontal bones ; the sphenoid bone also enters into the 
_ temporal suture, just behind the eye. The temporal suture makes ~ 
“an arch corresponding almost with thé arch of the external ear; it | 
meets the coronal suture an inch before the ear, and the lambdoidal — 
an inch behind it. This back part belongs as much to the occipital 
as to the temporal bone ; and so has been named, sometimes addita- 
mentum suture lambdoidalis, sometimes additamentum suture squa- 
mos : for this temporal suture is, on account of the edge of the 
temporal and occipital bones being thin, and like scales of armour 
laid over each other, often named the squamous or scaly suture. 

5. The sPHENOIDAL and £THMOIDAL sUTURES are those which sur- 
round the many irregular processes of these two bones, and join them 
to each other, and to the rest. 

6. The TRANSVERSE SUTURE is one which, running across the 

, and sinking down into the orbits, joins the bones of the skull, 
e bones of the face ; but with so many irregularities and inter- 
that the Student will hardly recognise this as a suture. 


ete 7 as if it were to make a complex piece of anatomy still 
‘ licat the sphenoid and occipital bone as onc, calling it a» 
pitale, or os basilare, 
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7. The zygomaric suruRE is one which joins a branch of the 
temporal bone, to a process of the cheek bone ; forming an arch, 
zygoma, or yoke : but this suture’has not extent; ithas a serrated 
appearance at one single point only. 

“To mark and know these sutures, and to be able to trace dees in 
imagination upon the naked head, to foresee where a suture will pre- 
sent, and how far it runs, may be a matter of great importance to 
the surgeon. Hippocrates, who has had more to praise his honesty 
than to follow his example, acknowledges his having mistaken a su- 
ture for a fracture of the skull ; and since this warning, various con- 
trivances and marks have been thought of, for preventing the like 


mistake. {t may be useful to remember, that the suture has its 


serre or indentations, is firmly covered by the pericranium, is close, 
and does not bleed: but that a fissure, or fracture of the skull, runs 
in. one direct line, is larger and broader at the place of the mjury, 
and grows smaller, as you recede from that, till it vanishes by its 
smallness; and that it always bleeds. Indeed the older surgeons, 
observing this, poured ink upon the suspected part, which, if the 
skull was hurt, sunk into the fissure, and made it black and visible ; 
but left the suture untouched.* The old surgeons, or rather the 
ancient doctors, directed to make the patient take a wire betwixt 
his teeth, which being struck like the spring of an instrument, he 
would feel the twang produce a painful and particular sensation in 
the fractured partof the head. But after all these observations, 
in place of any true and certain marks, we find a number of accidents 
which may lead us into a mistake. 

Sutures cannot be distinguished by their serre or teeth; for 
temporal sutures want this common character, and rather resem 
capillary fractures of the skull ;} nor even by their places, for we 
know that there are often insulated bones (ossa Wormiana) sur- 


re ‘ 


rounded with peculiar joinings, which so derange the course of the — 


common sutures, that the joinings may be mistaken for fractures of 


- the skull, and the ossa Wormiana for broken parts. Sometimes the 


squamous suture is double, with a large arch of bone intercepted 
betwixt the true and the false suture; or the sagittal suture, de- 
scending beyond its usual extent, and quite to the nose, has been 
mistaken for a fracture, and trepanned ; and oftener in older skulls, 


the sutures are entirely obliterated, all over the head. If the sur- 


seon should pour ink upon the skiul, he would have reason to be 
ed of an experiment so awkward and unsuccessful: and for 
ihe old contrivance of a wire or cord held in the mouth, it cannot 
be done, since the patient is commonly insensible ; and even, though 
less hurt, his feelings, after such an accident, must be very confused : 
he must be too lable to be deceived: and we cannot on such slen- 
der evidence as this, perform so cruel an operation as cutting up the 
scalp, or so dangerous a one as the trepan, 
For various reasons, we are noel to trace the bones from their 


pps In matter of fact, the blood wav this purpose by its sinking into the fissure, 
and giving it a dark appearance. There is a roughness on the edge of the sof 
which, being felt by means of the probe, will distinguish the fissure from the suture. 
+ Viz. Fractures as small as a hair, thence named apn. 
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original soft and gristly or membranous state, to their perfect condi- 
tion of hard bone: and most ofall, we are concerned to do so in the 
head, where, in childhood, the appearances are not singular and 
curious only, but have always been supposed to indicate some wise 
and useful purpose. It is in this original condition of the soft and 
growing bones, that anatomists have sought to find a theory of the 
sutures, how they are formed, and for what uses. It has been re- 
marked, that the number of pieces in the skull is infinitely greater in 
the child than in the man. These bones, ossifying from their cen- 
tre towards their circumference, it happens, of course, that the fibres 
are close at the centre of ossification, and are more scattered at the 
extremities of the bone; when these scattered fibres of opposite 
bones meet, the growing fibres of one bone shoot into the interstices 
of that which is opposed : the fibres still push onwards, till they are 
stopped at last, and the perfect suture, or serrated line of union is 
formed. 

In dilating this proposition, we should observe, that in the boy all 
the bones in the head are membranous and imperfect. The mem- 
branous interstices begin to be obliterated ; the sutures are begin- 
ning to close ; the distinction of two tables is not yet established ; 
the cancelli are not yet interposed between the plates ; the sinuses 
or caverns of the bones, as in the forehead, the nose, and the jaw, 


are not formed ; and each bone is not only incomplete towards its — 


edges and sutures, but consists often of many parts. The os rronr 
is formed of two pieces, which meet by a membranous union inthe 
middle of the bone. The ossa parteraxza have one great and pro- 
minent point of ossification in the very centre of each, from which 
erging rays of ossification extend towards the edges of the bone. 
he os ocerrrris is formed in four distinct pieces: and the TEmpo- 
RAL BONEs are so fairly divided into two, that their parts retain in 


_ the adult the distinct names of petrous and squamous bones. Al- 


though these are all the regular points of ossification, yet sometimes 
there occur small and distinct points, which form irregular bones, 
uncertain in number or size, found chiefly in the lambdoid suture, 
sometimes numerous and small, more commonly they are few in. 
number, and sometimes of the full size of a crown, always distorting 
more or less the course of the suture, and being thus a subject of 
caution to the surgeon ; these are named OssA TRIQUETRA OF TRIAN- 
@ULARIA, from their angular shape, or worm1ANa, from Olaus Wor- 
mius, who remarked thera first. Now the os frontis being formed 
into two larger pieces, their edges meet early in life, and they form 
a suture; but the bones continuing to grow, their opposite points 
force deeper and deeper into each other, till at last the suture is en- 
tirely obliterated, and the bones unite ; and so this suture is found 
always in child, seldom in the adult, almost never in old age. 
The occipital bone having four points, they are closer upon each 
other, they meet early, are soon united ; and, although very distinct 
in the child, no middle suture has ever been found in the adult, but 


— the ur pieces are united into one firm and perfect bone. 
parietal bones 


have their rays most of all scattered; the rays of 
a great distance, and diverge from one single 
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point, sothat at their edges they are extremely loose, and they never 
fail to form sutures by admitting into their interstices the pointe and 
edges of the adjoining bones. The surest and most constant sutures 
are those formed by the edges of the parietal bones ; the sagittal in 
the middle, the coronal over the forehead, the lambdoidal behind, 
and the squamous suture, formed by their lower edges. But another 
phenomenon results at the same time, from this meeting and oppo- 
sition of the fibres and interstices of the growing bones: that when 
the opposite fibres meet, they are not admitted into the open spaces 
of the opposite bone ; but the fibres of each bone both turn inwards, 
and form a ridge or spine, such as is seen on the inner surfaces of the 
frontal and occipital bones.* 


* NOTE BY CHARLES BELL. 


It would be, indeed, an idle mode of proceeding on such a subject, to suppose that 
the spinous processes and sutures of the skull are accidentally produced, when de- 
sign, and the most curious adaptation of parts to their office, is so apparent. ‘To 
su “id these things produced by chance, is at once to end all inquiry, and to leave 
a blank in our errs 

To comprehend the nature of sutures, we must reflect on the difference of the 
tables of the skull. Why are there two tables and a meditulium? To stop vibra- 
tion ; that one layer of bone might not correspond with another in its vibratory mo~ 
tion ; that the motion of the one might not be communicated to the other, 
brain ultimately suffer by the concussion. 

If we see that the outer table is tough like wood, and the inner table brittle like 
glass, for sufficient reason, we may see also how the joinings of the bone are dif- 
ferent ; the outer edge of each true suture is dovetailed or joined by teeth, while the 
inner edge of the same suture is merely laid in contact. If you have a fine piece of 
foreign wood, and desire to have it formed into a box, you give it to the cabinet- 
maker, and he joins it curiously by minute carvings of corresponding edges. But if 
you had slabs of marble or alabaster, you would not give it to the cabinet-maker, but 
to the marble-cutter, to join it, and form a ee or sarcophagus ; and you would 
expect him to lay its smooth edges together, and join it with cement ; for if he cut it 
into dovetailing, it would chip off, and fail to give security. Would you then have a 
negligence exhibited in the structure of an animal body of that which is so evident to 
a villain workman? ‘The outer table of the skull has its suture ; but the inner table 
is laid in simple contact, by joining called harmonia. By such proofs, convinced 
that there is perfect design in every thing that regards these bones, we now observe, 
that it is only the thick and strong cranial bones which are joined by means of the 
sutura vera; for why join bones which are weak in their texture, with forms of 
strength? The thin bones, accordingly, are merely laid in contact. But if the 
bones of the face require strength, as m animals which have deep-socketted tusks or 
horns, then, with increased thickness, they have sutures conforming. Nor has it 
been noticed, that the sutures are so fokinedl, that while one part of a cranial bone is 
within, another is without, by which they are held firmly together, even when you 
replace them in their dry state. 

othing ean better prove the etupid indifference to the beauty of animal struc- 
ture, than the continual repetition oF the mecneiee that the squamous suture is 
formed by the pressure of the temporal muscles. Ifthe bones were thus accident- 
ally crushed into this shape, would it not sometimes happen in a thousand specimens, 
that the parictal bone should overhang the temporal bone? yet such an appearance 
was never seen: besides that, the temporal muscle extends further than the squamous 
suture. To believe that this form of the bones on the side of the cranium p: ( 
from the accidental pressure of the muscle, is to lose sight of one of the most inte- 
resting provisions in the whole structure of the skeleton. The temporal and sphe 
bones lock in the lower part of the parietal bone, to prevent the abutment of the 
arch starting. Another folly is the supposing the spines visible on the inner surface 
of the cranium accidentally produced by the superabundant ossification of the bones 
1 forming the suture ; whereas they are groining obviously intended to strengthen 

e bones. 

It has been supposed, and, with much appearance of truth, that the sutures limit 
the extent of fractures, leave a free communication of the internal with the external 
parts ; that they must serve as drains from the brain; that they are even capable of 
opening at times so as to give relief and ease in the most dreadful diseases of the head : 
but these uses of them are far from being proved. 

The sutures were not intended by nature for limiting the extent of fractures: for 
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DESCRIPTION OF THE INDIVIDUAL BONES OF THE SKULL: 


OS FRONTIS.—This bone is compared with a clam-shell. It 
is of a semicircular shape, hollowed like a shell]. It is divided into 
the frontal, nasal, and orbitary portions, and it has within it the cavi- 
ties which are named the sinuses of the frontal bone. The frontal 
bone is connected by sutures with the parietal bones, &c. 


fractures traverse the skull in all directions ; cross the sutures with ease ; and very 
often, — all the sutures, they descend quite to the basis of the skull, where we dare 
not follow them with the knife, nor apply the trepan. Indeed we do not even know that 
limiting the extent of fractures could be a gracious provision of nature, since it would 
rather appear by the common accidents, that the more easily the bone yields, the 

is the injury to the brain. If a certain violence and shock be committed, and 
the bone does not yield, and is not fractured, yet the vibration is propagated through 
Pe a ion is even more dangerous than fracture, because it is a general injury 

rain. 

Neither were they intended as drains; for surely it is a bold position to assume, 
that nature has carefully provided for our making issues upon the sutures. When 
the original openness of the head and the membranous condition of the sutures were 
first observed, it was thought to be an observation of no small importance. The an- 
cients believed that the membranes of the brain came out by the sutures, to form the 
pericranium, and going from that over the several joints, formed the periosteum for 
all the bones. They saw a close connexion between the external and internal mem- 
branes of the skull, and they thought that nature had intended there a freer commu- 
nication, and an occasional drain. They found the sutures particularly wide and 
membranous in a child, which they attributed to the watery state of its brain, re- 

i a freer outlet than in the adult ; and accordingly sang? named the opening of 

s head the bregma, fons, fontanclle, the fountain, hy which they believed 
there was a continual exudation of moisture from the brain. 

We bs have expected these notions to have vanished with the doctrines of hu- 
mours revulsions which gave rise to them ; but both the doctrines, and the prac- 
tice, have been revived of late years ; and a surgeon of some eminence has been at 
pains to examine various skulls, trying to find which of all the sutures remains longest 
open, and which should form the eatlait and surest drain; and after a curious ex- 
amination of each, he decidedly condemns the fontanelle ; finds the additamentum of 
the squamous suture always open, and expects this srperion advantage from placi 
} ape there, that he will command at once a drain both from the cerebellum 

the brain. But these notions of derivation and revulsion, of serous humours 

the brain, of drains of pituita by the nose, and through the sutures, were 
much cherished by the ancients, had been long forgotten, and have not been effec- 
tually revived by this attempt. It cannot be denied, that, in some instances, the su- 
tares continued quite open in those grown in years, or have opened after a most 
anner, in some diseases of the head. : 

The elle, or opening at the meeting of the coronal and sagittal sutures, was 
once thought to be asure mark for the accoucheur to judge by, both of the life of the 
child, and of the direction in which its head presents. It is large and soft in a child, 
d women lay a piece of firm cloth upon it, and defend it with particular 
to contract from the time of birth ; and in the second and third year, 
i * ipoomg Its closing is delayed by weakness, ap Se gp complaints, 

1 by any lingering disease ; it closes very late in rickets, and in hydro- 

¢ children the bones never close, but continue soft, yield to the watery swell- 

ing of the brain, and separate in a wonderful degree, so as te hold ten or twelve 

pounds. As the sutures continue open in a hydrocephalic child they are said to open 
in a few instances where adults are seized with the same disease. 

e cannot unnoticed their looseness and flexibility in the new born child ; 
how wonderfully the head of the child is increased in length, and reduced in breadth 
Raa Cg of delivery, and how much this conduces to an easy and happy labour. 

ere I sign a reason for the flexible bones, and wide sutures, and the yieldi 
condition of the head of the child, I should say that it were meant by nature to st 
in the place of that separation of the boues of the pelvis which has been supposed, 
but w cannot exist ; for the child’s head is moulded with little injury, is evolved 
age without help ; and it seems a provision of nature, since'the child scarcely feels 
change: but no woman has been known to have the joinings of the pelvis relaxed 
or dissolved and Ganger, confinement for wy months, a temporary 
lemeness, she is rendered unable to walk for life. 
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' ti DESCRIPTION OF THE 


Its con- The frontal bone stands connected with the parietal bones by the 
Tia wen’ coronal suture ; it is connected to the great ala of the sphenoid bone 
tions. by the satura spheno-frontalis ; while its orbitary plates are united to 
. the lesser ale by the linea spheno-frontalis. ‘lhe nasal bones are 


attached to it by part of the transverse suture of the face. The cri- 

briform plate of the wthmoid bone is united to the orbitary plates by 

the linea xthimoidea frontalis, and looking into the orbits the same 

orbitary plates are seen to be contiguous to the ossa plana and ossa 

unguis ; and, lastly, the ossa malarum are atiached to the frontal 

ec of hone by the extremities of the transverse suture of the face. Its orbi- 

‘teeing, tary plates are two thin and diaphanous lamelle that depart from the 

1. Orvi- part of the bone which forms the forehead in a horizontal direction, 

i so as to form a part of the socket of the eye, and a floor for sup- 
ates. P ‘ : s 

.Fissura porting the anterior lobes of the cerebrum. These two orbitary 


> gaa plates leave an open space, into which part of the ethmoid bone is 


received. 
$.Super- The first point to be remarked is the surERCILIARY RIDGE, On 
ciliary ; ARR . : 
ridge. which the eye-brows are placed : it is a prominent arched line, cor- 


responding in size and length with the eye-brow which it supports : 
over this line the integuments are loose : here many arteries perfo- 
rate the bone, which are properly the nutritious arteries of this part 
4. Pores, of the bone ; and- we find all over the superciliary ridge many small 
Coa holes through which these arteries had passed. Among these, there 
5. Super- is one hole which is larger, and which is distinguished from the rest; 
ciliary for its use is not like the others, to transmit arteries to the bone, but 
’ to give passage to the frontal nerve and a small artery which come 
out from the orbit, to mount over the forehead. Sometimes the 
nerve turns freely over the border of the orbit, and makes no mark, 
or but a slight one: often lying closer upon the bone, it forms a 
notch ; but most commonly, in place of turning fairly over the edge 
of the orbit, it passes obliquely through the superciliary ridge, and 
by perforating the bone, makes a hole. It is accompanied by the 
superciliary branch of the ophthalmic ao This hole is named 
the SUPERCILIARY HOLE. ‘ 
6. Fora- The second foramen is the FORAMEN ORBITALE INTERNUM. It is 
og orbi- within the orbit, near the junction of the orbital plate with the eth- 
moid. It transmits a branch of the ophthalmic division of the fifth 
nerve from the orbit into the cranium, from which the same nerve 
- immediately passes through the ethmoid into the nose. Sometimes 
there are two, when they are distinguished by the terms anterior 
and posterior orbitary foramina ; but occasionally there is only a 
groove, or one side of the foramen, the other being formed by the 
aethmoid. . 
7. Angular ‘The orbitary, or superciliary ridge, ends by two processes, which, 
processes. forming the angles of the eve, are named the ANGULAR PROCESSES. 
The frontal bone has, therefore, four angular processes: 1. The 
two internal angular processes, forming the internal angles of the 
eyes ; and 2. The two external angular processes which form the 
external angles ofeacheye. 
8. Nasal Betwixt the two internal angular processes there is the Nasa 
process. porn or process. ‘This nasal process is a small sharp projecting 


ee 


wy 


__. sinuses of the heart, of the b ain ‘ant of the womb. 
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peint, occupying that space which is exactly in the middle of the 
bone, and is betwixt the two internal angular processes. It is very 
irregular and rough all round its root, for supporting the two small 
nasal bones ; and this gives*hem a firm seat, and such a hold upon 
the at of the forehead, that they oftener are broken than_dis- 
placed. ; 
From the external angular process there extends backwards and tre ag 
upwards the temporal ridge or spine. rheatetat 
At the inner end of the superciliary ridge, is that bump which aga 
marks the place of the frontal sinus, which also indicates their size ; are 
for where this rising is not found, the sinuses are wanting, or are very 
small; but this is no sure nor absolute mark of the presence of 
these sinuses, which often, in the flattest foreheads, are not entirely 
wanting. ‘ 
The sinuses* of OM oniis are two in number, one on either 10. Sinus- 


‘side above the root of the nose: they are formed by a receding of &- 


the two tables of the skull from each other: they are formed at first 
with the common cancelli, and at first they resemble the common 
cancelli, as if they were only larger cells : gradually they enlarge into 
two distinct cavities, often of very considerable size, going backwards 
into the orbitary plate, or sideways into the orbitary ridge, or upwards 


- through one half of the frontal bone ; and Ruysch had, in a giantess 


(puella gigantica), seen them pass the coronal suture, and extend 
some way into the parietal bones. 

The two sinuses of either side are divided by a partition ; but still 11, Parti~ 
they communicate by a small hole: sometimes the partition is almost as of 
wanting, and there are only crossings of the common lamellated sub- ¢,. 7 
stance ; and though the communication with one another is not 
always found, they never fail to srs with the nose : this in- 
deed seems to be their chief use ; for the Wontal sinuses are the be- 
ginning of a great train of cells, which, commencing thus in the 
frontal bone, extend through the «thmoidal, sphenoidal, and max- 
illary bones, so as to form cavities of great extent and use belonging 
to the nose. These cavities extend and give form to the face, en- 
large the cavities which receive effluvia, and allow them to circulate 
and pass over the proper organ of smelling ; and they give perfection 
and strength to the voice. The membrane which lines these cavities 
is thin, exquisitely sensible, and is a continuation of the common 

ne of the throat and nose. A thin humour is poured out 
upon its surface to moisten it and keep it right. This the ancients did 
not consider as a mere lubricating fluid, but as a purgation of the 
brain, drawn from the pituitary gland, which could not be diminished 
without danger, and which it was often of consequence to promote. 

These cells, or thin membranes, are subject to inflammation and 
abseess. They are also subject to the accidental nestling of insects, 
which nestle there, and produce inconceivable distress ; and it is 


* The word sinus is used‘in two senses: we call the cavities or pam Bene the 
substance of a bone, the sinuses of that bone ; as the sinuses of the forehead, of the ‘ 
sphenoid, ethmoid, or maxillary bones ; we call also certain great veins by the same 
name of sinuses ; thus the great veir 


| being enlarged where they approach the heart 
in the beni and the womb, we call them the 


- 
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particular, that they more. frequently lodge in the frontal smuses, 
than in the cavities of any of the other bones. In sheep and dogs 
such insects are very frequent, as in seeking their food, they carry 
their nose upon the ground ; and it Has been proved, or almost 
' proved, that in man they arise from alike cause. Indeed, what can 
We suppose, but that they get there by chance ; thus, a man having 
slept in barns, was afflicted with dreadful disorders in the forehead, 
which were relieved upon discharging from the nose a worm of that 
kind which is peculiar to spoiling corn; while others have had the 
complaint by sleeping upon the grass. The patient might be re- 
lieved on easier terms than by the operation of trepan, w ich has 
been proposed, by the injection of aloes, assafcetida, myrrh, the use 
of snuff or smoking, and pressing the fumes upwards into the nose. 
Much should be tried, before undertaking @ngerous operation on 
slender proofs. Oo se: 

It may be right in cases of fractures, to decline applying the trepan 
above the sinuses, unless a fracture cannot be raised in any easier 
way ; and we must be especially careful to distinguish a fracture of 
the outer table only, from entire fractures of this bone. For P: 
says, that the outer table being broken, and the natural mucus > 
sinus being corrupted and flowing out, has been mistaken for the- ; 
substance of the brain itself. And Parée, who first gives this cau- 
tion, affirms, “‘ that he had seen surgeons guilty of this mistake, ap- 
plying the trepan, and so killing their unhappy patients.”* 

2, {nter- "The spine or RtpGE which runs upon the internal surface of the 

nal spine. frontal bone, is to be observed, as it gives a firm hold to the falx, 
that perpendicular membrane, which, running in the middle of the 
head, divides and supports the brain, This is more or less prominent — 
in different skulls, and agcording to the age. ‘The spine is more — 
prominent at its root; but as it advances up the forehead, it de- 

' 13.Groove creases, and often ends in a groove. The spine gives firm hold for 
the falx, and the groove lodges the great longitudinal sinus, or in 
other words, the great vein of the brain, which runs along the head, 

14, Fora- in the course of the perpendicular partition, or falx. At the root of — 
tum. this spine, there is a small blind hole ; it is named blind, because it 
does not pass quite through the bone, and the beginning of the falx, 
dipping down into this hole, gets a firmer hold. The ancients, 
thinking that the hole descended through both tables into the nose, 
ignorantly believed, that the dangerous and ungovernable bleedings — 
at the nose must be through this hole, and from the fore-end, or be- _ 
ginning of the longitudinal sinus. : 
15. Pitof Upon the orbitary plate, and just under the superciliary ridge, 
0% troch-- there are two depressions in the socket of each eye : the one is very 
; small, and deeper at the inner corner of the eye, under the superci- 
li le, which is the mark of the small cartilaginous pully, in which 
16. Pit for the tendon of one of the muscles of the eye plays ; the other a more 
eiech - gentle and diffused hollow, lies under the external angular process, 
ian. i not deep, but is wide enough to receive the point of a finger, and 


Fora more perfect scobunt of the athol ogy of the sinuses, see Mr. John Bell’s ‘ 
Principles of et oF ° , 
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is the place where the lachrymal glans lies, that gland which souhetids 
the tears, and keeps the eye moist.* 

On the whole, this bone affords a very important subject of study 
to the surgeon, and he is especially called to attend to the sinuses, 
the internal spine, and to the orbitary processes of this bone. ‘These 
orbitary processes are the remarkable points of this bone. 
They are ofien fractured by a blow on the forehead, and being ex- 
tremely brittle, the splinters are beat up, and enter the brain. ‘They 
are no defence to the brain when a weapon enters the orbit. We 
have known a young man killed by the push of a foil which had lost 
its guard, and which passed through this plate into the brain. 


PARIETAL BONE. —The pasion) bones form much the greater 
share of the cranium : they are more exposed than any others, are the 
most frequently broken, and the most easily trepanned ; for = 
parietal bones are more uniform in their thickness, and more re 
in their two tables and diploe, than any others. But the acci rtal ome of 
varieties of pits and depression are very frequent in them, and the ponent 
oer ig ncaa vein, and the artery which belongs to the membranes 

both make their e coral the sgt upon this bone. It 


: me 
ntti e formation of the ¢ 


the sagittal, the lambdoidal, 
and the squamous sutures. 
The square form of the bone Siaheded four angles ; and i in surgery, 1. The 


our an- 


* pi of the frontal, the occipital, the mastoidean, and temporal pies, 
a of the parietal bone. It has deeply serrated edges which 
the two bones with each other, and with the occipital and 
mtal bones. All the corners of this bone-are obtuse, except that 
e which lies in the temple, and which, running out to a greater 
- length than the other corners, is sometimes named the sPrNous or 2. Spinous 
TEMPORAL PRocEss of the parietal bone, though there can be no Process ‘dal 
true process in a bone so regular and flat. ‘The lower edge of the 3, te 
ne is a neat semi-circle, which joins the parietal to the temporal - 
bone ; and the edge of each is so slanted off, that the edge of the 3. Squa- 
* temporal overlaps the edge of the parietal, with a thin scale, forming " ey 
the squamous suture. About an inch above the squamous suture, “ 
there is a semicircular ridge, where the bone is particularly white 
and hard ; and rays extend downwards from this, converging towards 
© the jugum. The white semicircular line represents the origin of the 4. Tempo- 
temporal muscle ; and the converging lines express the manner in —— 
+ which the fibres of the muscles are gathered into a smaller compass, 
to pass under the jugum, or arch of the temple. The sagittal suture, 5. Groove 
or meeting of the two parietals, is marked with a groove as big as — > 
the finger, which holds the longitudinal sinus, or great vein of the 
brain ; but the groove is not so distinctly seen, unless the two bones 
— put together ; for one half of this flat groove belongs to each 


r 


Pops artery of the dura mater touches the bane at that angle 6. Groove 
of it w in the temple. It fraveryes the bone from corner ting of the oa 


* In addition, as of demonstration, we may add the tvitiay Alin 
See general review “iY the skeleton, — wat 
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corner, spreading from the first point, like the branches of a tree : 
it beats deep into the bone where it first touches it ; but where tt 
expands into branches, its impressions are very slight ; commonly it 
makes a groove only, but sometimes it is entirely buried in the bone ; 
So that at the lower corner of the parietal, we cannot escape cutting 
i this vessel, if we are forced to operate with the trépan. 
bl ei - There is but one hole in the parietal bone : it is small and round, 
rietale, iS Within one inch of the meeting of the lambdoidal and sagittal 
sutures, and gives passage to a small external vein, which goes in- 
wards to the sinus, and to a small artery which goes also inwards to 
the dura mater, or rather to the falx. 
8. Fovea. On the inner surface of the bone, and near the sagittal edge, we 
very often see a pit or fovea, which receives one of those bodies 
_which are called glands, of the dura mater. 


— The lateral sinus makes a depression on the inside of the mas- 
‘sinus,  toidean angle. o 


The meeting of the frontal and parietal bones, being imperfect in 
the child, leaves that membranous interstice which, by some, is 
named folium or folliolum, from its resembling a trefoil leaf, and was ~ 
named by the ancients, hypothetically, bregma, fons,* or fountain ; 
they thinking it a drain of moisture from the brain: and so the 
parietal bones are named ossa bregmatis. The parts of these bones 
which form the upper portion of the skull, are equable in their thick- 
ness, and there the surgeon would apply his trephine, if he had it in 
his power to choose; but towards the temporal angle he would . 
apply it unwillingly, because of the meningeal artery, which is apt 
to be opened, and to be at least troublesome. Formerly, surgeons 
were forbid to trepan over the longitudinal sinus : now the fashion is 
altered, and some surgeons would persuade us to prefer it! We do 

fatie it when necessary, but always with due consideration of the great 

~. Vein or sinus. 

2 ®s 

OS OCCIPITIS has also the names of os memorize, and os ner- 
vosum. It is the thickest of the cranial bones, but is the least 
regular in its thickness, being transparent in some places, and in 
oi swelling into ridges of very firm bone. It gives origin or 

sertion to many of the great muscles, which move head and 
neck ; it supports the back part of the brain, contains the cerebellum | 
or lesser brain, transmits the spinal marrow, and is marked with the 
conflux of the chief sinuses, or great veins of the brain. * 

This bone is united to the parietal bones by the lambdoid suture, 
to the mastoidean portions of the temporal bone by the additamentum 
suture lambdoidalis, laterally and forward it is attached to the 
petrous portion of the temporal bone, and Ag and most 
anterior part, it is attached to the sphenoid bone, by that peculiar 
_ bond of union called synostosis. a 
— Pointsof — In beginning the demonstration, we point out its divisions: 1. Pars 

ele: occipitalis. 2. Pars lateralis or condyloidea. 3S. Pars basilaris or 


hate a 
—* The word pulsatilis, or fons ulsatilis, or beating fountain, was added, because _ 
~ we feel the beating of the arterfimist:the brain there, 


/ 
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cuneiformis ; which, at birth are distinct bones divided by cartilage. 
It is also necessary to name its angles, viz. the superior or parietal 
angle, and the mastoidean angle. 

The EXTERNAL SURFACE is exceedingly irregular, by the impres- 
sions of the great muscles of the neck : betwixt the insertions of the 
muscles, projecting lines are on the bone. In the middle of the s P aa 
bone, and betwixt the muscles of opposite sides, there runs a ridge por eel 


from above downward ; at the upper maryin of the insertion of the spine. 
trapezius, there is formed a superior transverse spine or ridge, and — 
ss rior trans 
in the same way, directly above the insertion of the recti, which make verse 
two irregular depressions, there is an inferior transverse spine. In Sink : 
: < . inferior, 
a strong man, advanced in years, where the ridges and hollows are 
strongly marked, at the point where the superior transverse crosses 
the perpendicular one, it is so very prominent as to be named the 4. Tuber- 
POSTERIOR TUBEROSITY of the occipital bone. tS a 
The InTERNAL suRFAcE.—Opposite to these ridges there are 
similar crucial ridges within ; but larger, more regular, smooth, and 
equal, and making only one transverse line, and one perpendicular 
line.» The tentorium cerebello super-extensum is a diaphragm or 5. Internal 
transverse partition, which crosses the skull at its back part; cuts pri 
off from the rest of the cranium the hollow of the occipital bone, 
aa that cavity for the cerebellum, and defends the cere- 
bellum from the weight and pressure of the brain. This tentorium, 
or transverse membrane, is attached to the GREAT INTERNAL RIDGE 
of the occipital bone. In the angle where this membrane is fixed 
to the ridge, lies the great sinus or vein, which is called the longitudinal 
sinus, while it is runningalong the head ; butthe same sinus, dividing 
in the back of the head, into two great branches, changes its name 
with its direction ; and the forkings of the vessel are named the right 
and left lateral sinuses, which go down through the basis of the skull ; 
and being continued down the neck, are there named the great or ; 
internal jugular veins. This forking of the longitudinal, into the 6- Grooves — 


; A +) for 
lateral sinuses, makes a TRIANGULAR OF TRIPOD-LIKE GROOVE, Which peak 


follows the internal ridges of the occipital bone: and above and 

below the transverse ridge there are formed four plain and smooth 

hollows. The two upper ones, are above the tentorium, and con- 7- Fossa 

tain the posterior lobes of the brain; the two lower ones aré under ply ah 

the tentorium, and hold the lobes of the cerebellum or little brain, cerebri. 
Processes.—The processes or projections of the occipital bone 8. Cunei- 

_are few and simple. 1. There is a part of the bone which runs fP™pro- 

forward from the place of the foramen magnum, lies in the very = 

centre of the base of the skull, joins the occipital to the sphenoidal ; 

bone, and which, both on account of its place, (wedged in the basis ' 

of the skull,) and of its shape, which is rather small, and somewhat of 

the form of a wedge, is named the cUNEIFORM, or WEDGE-LIKE 

process of the occipital bone. On the inside of this part of the 9, Fossa — 

bone is a slight hollow, to which the name of fossa basilaris is given, basilaris, 

and lateral to this the groove of the lower petrous sinus may be ob- Lateral 

served. And there are two small oval processes, or button-like ok 

projections, which stand off from the side, or rather from the fore- Be 

part of the foramen magnum, or great hole, and which, being lodged ~ _ 
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in joints belonging to the upper bone of the neck, form the aie ot 
which the head moves. These two processes are named the con- 
pyxzs of the occipital bone. They are not very prominent, but 
rather flattened ; are of an oval form, and have their fore-ends turned 
a little towards each other; so that by this joint the head moves 
directly backwards or forwards, but cannot turn or roll, The turn- 
ing motions are performed chiefly by the first bones of the neck, 
Round the root of each condyle, there #s a roughness, which shows 
where the ligament ties this small joint to the corresponding bone of 
the neck, 

dag ge On the lower part of the cuneiform process, there are two tuber- 

cuneiform Cles for the attachment of the recti capitis anteriores, Near the con- 

rocess. dvle, and immediately behind the foramen lacerum, there is a tuber- 


2; 
pe “a cle for the rectus capitis lateralis. 


bercles. Horrs.—These condyles stand just on the edge of the FoRAMEN 

2 Plaga MAGNUM, or great hole of the head, which transmits the spinal mar- 
g- i : : : 

num. row, or continuation of the brain ; and the edges of this hole 


(which is almost a regular circle) are turned and smoothed; a little 
thicker at the lip, and having a roughness behind that, giving a firm 
hold to a ligament, which, departing from this hole, goes down 
through the whole cavity of the spine, forming at once a sheath for 
the spinal marrow, and a ligament for each individual bone. There 
pass down through this great hole the spinal marrow, and the verte- 
bral vein, there come up through it the vertebral arteries, which are 
of great importance and size ; and a nerve, which, from its coming 
backwards from the spine to assist certain nerves of the brain, i is 
named the spinal accessory nerve. 

14, Fora- | The second hole is placed a little belied the ring of the foramen 

men con magnum, and, just -at the root of either condyle, is round and large, 

dyloideum easily found, and sometimes it is double ; it transmits the ninth pair, 

or great lingual nerve. 

15. Poste- ‘There is another hole smaller, and less regular than this last. It 

rius. is exactly behind the condyle, while the lingual hole is before it. 
It is for permitting a small vein of the neck to enter and drop its 
blood into the great lateral sinus ; sometimes it is a hole common 
to the temporal and occipital bones, but often it is not found, and 
this trifling vein gets in by the great occipital hole. — 

‘46. Part We shall describe with the temporal bone that wide hole which is 

+ the common to the temporal and occipital bones, and which transmits 

incerum, the great lateral sinus, and the nerves of the eighth pair. 

The surgeon would do well to study, with great care, the place of 
the posterior tubercle, and to teach himself to calculate the place of 
the sutures from their protuberance, and as it were from the same 
land-mark, to estimate the place of the internal spines, and the | 
fossa cerebrales ; for these inequalities in the thickness of this bone 
become of the first consequence in applying the —" to the 
back of the head. 


TEMPORAL BONE.—The temporal bone is, in the child, two 
bones ; which retain their original names of pars petrosa and pars 
- squamosa. The whole bone is very irregular in its thickness, and 
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hollows, and processes. The Pars SQUAMOSA is a thin or scaly Pars 
part ;" rises like a shell over the lower part of the parietal bone, and *1"*™°S* 
is smoo and flattened by the rubbing of the temporal muscle. 
The pars perrosa, often named os Lapiposum, or stony bone, is Pars pe- 
hard, irregular, rocky ; juts inwards towards the basis of the skull : i 
contains the organ of hearing, and of course, receives and trans- 
mits all the nerves which are connected with the ear.* There is a 
hi ion of this bone, viz. the mastoidean ang! ich is thick Mastoi- 
bind, i is divided into cells, and forms those cay which are ny sad 
posed to be chiefly useful in reverberating the sound. 
The squamous part is grooved, to make the squamous suture ; is 
_ scolloped or fringed ; and exceedingly thin on its edge ; it is ra- 
diated, in consequence of its original ossification shooting out in 
rays. The petrous part again is triangular, unequal by the cavities 
of the ear; it has a very hard, shining, polished-like surface ; ex- 
ceeded in hardness by nothing but the enamel of the teeth. Where 
it projects into the base, it has several open points, which are filled 
up with cartilaginous or ligamentous substance ; and its occipital 
angle is connected with the other bones by the additamentum 
suture squamose. 

The temporal bone closes the cranium, upon the lower and 
lateral part; backwards it is connected by the additamentum 
suture lambdoidalis to the oceipital bone ; by the squamous suture 
and the additamentum suture squamose, it is joined to the parietal 
bone ; whilst anteriorly it is united to the sphenoid bone by the 
spheno-temporal suture, the spinous process of the sphenoid bone 
being deeply wedged betwixt the petrous and squamous portions of 
the temporal bone. 

Procrsses.—The zygomatic process rises broad and flat before 1, Zygo- 
the ear ; grows gradually smaller as it stretches forward to reach matic pro- 
the cheek-bone : it forts with it a zygoma, yoke, or arch of the “ 
temple, under which the temporal muscle plays. ‘The temporal 
muscle is strengthened by a firm covering of tendon, which stretches 
from the upper edge of this zygoma to the white line on the parietal . 
bone ; and several muscles of the face arise from the lower edge of 
the zygoma, particularly one named masseter, which moves the jaw ; 
and one named zygomaticus, or distortor oris, because it draws the 
angle of the mouth. ‘The zygomatic process is united by a short 
suture to the cheek-bone. 

The stytorp Process is so named from a slight resemblance to 2, styloid 
the stylus, or point with which the ancients engraved their writings process. _ 
on tables of wax. It is cartilaginous long after birth; even in the 

‘adult, it is not completely formed ; it is exceedingly delicate and 
small; and when its cartilaginous point is fairly ossified, as in old 
men, it is sometimes two inches long. It stands obliquely out from 
. the basis of the head, and is behind the jaws ; so that it gives con- 
venient origin to a ligament which goes downwards to support the 
os hyoides, or bone of the tongue ; and it is the origin of many 
curious muscles, chiefly of the throat and jaws, One slender 


_* The interior and posterior semicircular canals are protuberant upon its surfares. 
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muscle gomg Selewecds from the styloid process, and expai 
over the pharynx, is called stylo-pharyngeus ; one going to 
hyoides, is the stylo-hyoideus ; one going to the ongue, i 
stylo-glossus: and since the process is above and bel vind | 
parts, the muscles must all pull backwards and upwards, rais 
cording to their insertions, one the’ POMGnK, sorter C 
another the tongue. Si 4 
8. Vaginal Processus yaurnaris will not be easily found, nor ack 
process. asa process ; “for it is only a small rising of a ridge of the ne one 
witha rough and broken- -like edge, on the middle of wl the sty : 
loid process stands: itis, in short, the root of the coi a , 
which anatomists have chosen to observe, though it gives o igi 
no particular part; and which they have named vaginalis 
resembled a sheath for the styloid process. | ae ne 
4.Mastoid MasToippus, or MAMMILLARIS, is a conical nipple-like bam j 
process. the point of the thumb ; it projects from under the ear, and is easi 


felt with the finger without ; it is hollow, with many cells ae a 


large the tympanum, or middle cavity of the ear, and are th 
Groove reverberate and strengthen the sound. Under its root ther ea 
for the di- deep and rough rut which gives a firm hold to the first belly of 
a. digastric muscle : and the point or nipple of this process is the point 
into which the mastoid muscle is inserted from before ; andthecom- _ 
_ plexus obliquus and trachelomastoideus muscles from behind. c 
a Rey owe ‘The auprrory Process is just the outer margin of the hole of 
cess. the ear. It is in a child a distinct ring, which is. laid upon the rest 
+ OF, the bone.* ‘The membrane of the ear is extended upon this 
_ like the head of a tambour upon its hoop, whence this is 
named the circle of the tambour by the French, and by us the drum 
of the ear. In the adult, this ring is fairly united to the bone, and 
-._ ig named the processus auditorius ; and may be defined a circle, or 


ring of bone, with a rough irregular edge ; the drum or oo 


of the ear is extended upon it, and the cartilaginous tube of 
is fixed to it ; and this ring occupies the space from the root of the 
mammillary to the root of the zygomatic process. ) 
~ Betwixt this and the mastoid process there is a kind of fissure. 
the rima mastoidea. 
6. Articue ‘I'he lower jaw is articulated with this bone by a shallow fo 
Jar fossa. Which is anterior to the auditory process, and at the root of the 
. Articn- Zygomatic process. A tubercle immediately before this articulating 
ie tuber- surface deepens it. A fissure may be observed in nearly the middle 
8, Fissure, Of the cavity, which is for the attachment of the ligament which 
unites the intermediate cartilage of this articulation. This fissu 
divides the proper articular or glenoid cavity from that fe W 
gives lodgment to a deep portion of the parotid gland, 
Hotrs.—The temporal bone is perforated with many holes 
some for permitting nerves to enter ; others to let them ‘out; oth 21 
for the free passage of air to the internal ear. | 
9.Meatus The MEATUS AUDITORIUS EXTERNUS (the circle of which has ied 
ee described) is i deep tube which in the dry bones leads to the 


externus. 


* In brutes it is, iinieed,; a process standing out. - Oj a 


Lite 
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interior cavity, the tynfpanum, but which is closed at the bottom by 
the membrane of the tympanum in the living body. 
~The meatus: AUDITORIUS INTERNUs is that hole by which the 10. Inter- 
auditory nerves have access to the ear. It is a very large hole ™- 
on the back of the pars petrosa. The hole is at first 
oth, almost a regular circle, with a sort of round lip. 
3 iar seen many small holes, the meaning of which i Is 
srve of the 7th pair is double from its very ori gir in the 


ists, in fact, of two distinct nerves, the portio dura, 

io mollis. The portio mollis is a large soft and delicate 

P 2, which constitutes the true organ of hearing; and when it is 
ed into the ear, it is expanded into a thin web which spreads 


he cavities of the ear, as the cochlea, semi-circular canals, 
lhe portio dura, the smaller part of thenerve, passes indeed 
hrough the ear, but it is quite a foreign nerve ; it is not distributed 
within the ear ; it keeps the form of a distinct cord, and, passing 
ugh the temporal bone, it comes out upon the cheek, where it 
‘panded ; so that the portio dura is a nerve of the face, passing 
h the ear, but forming no part of that organ. Thus the two 
nerves, the portio dura and. mollis, enter together ; ; they fill the ; 
greater hole, and then they part : the portio dura, entering by one : 
distinct hole, takes its course along a distinct canal, the aqueduct of 
* Fallopius, from which it comes out upon the cheek ; while the por- 
tio mollis, entering by many smaller holes into the cochlea, semi- 
circular canals, and cavity of the vestibule, is expended i in these 
cavities to form the proper organ of hearing. 

There is a small hole which will admit the point of a pin upon 11. Videan 
the fore-part of the petrous bone. This hole receives a small twig 
reflected from the fifth pair of nerves: the nerve is as small as a 
sewing thread ; it can be traced along the petrous bone by a small 
groove, which conducts it to the hole ; and when it enters the ear 
_—- the same canal with the portio dura, and joins iteelf 


* 


he hole by which the portio dura passes out upon the cheek, is 12. Stylo- 
found just before the mastoid, and behind the styloid process ; and eae : 
being betwixt the two, it is named the sryto-masroip hole. : 
The hole for the Eustachian tube is very irregular. No air can 13, Ensta- 
pass through the membrane of the drum; and as air is necessary tubes 
within the ear, it is conveyed upwards from the palate by the rrer 
A PALATO AD AUREM, or as it is commonly called, the Evsracntan 
ruse. This tube is long, and of a trumpet form ; its mouth, by 


i ch it opens behind the nostril, is wide enough to receive the 


of the finger, it grows gradually smaller as it advances towards 
r: itis éartilaginous in almost its whole length ; very little of 
ists of firm bone ; so that the student, in examining the skull, 
‘find the Eustachian tube ; for the cartilage being rotted 
<a nothing i is left but that end of the canal that is next the ear, 

and which pe both above and below, ragged, irregular, and 
broken, 
Above and to the outside of the Eustachian tube there is a nar- oe 
canal which conveys the nerve called corda tympani. This ¢ pl 
Yor. L—Q tympani. 
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nerve, traversing the tympanum, enters into®the aqueduct of Falle~ 
pius, and unites with the facial nerve. 
On the inside of the Eustachian tube we may observe a canal 


which, leading backwards, opens into the cavity of the tympanum 


with a mouth like a spoon, it gives lodgment to the long muscle of 
the malleus. 

The other holes do not relate to the ear, and are chiefly for trans- 
mitting the great blood-vessels of the brain. seEei 

The carorip artery, the chief artery of the brain, enters into the 
skull near the point of the petrous bone, and just before the root of 
the styloid process. The artery goes first directly upwards, then ob- 
liquely forwards through the bone, and then again upwards, to 
emerge upon the inside of the skull; so that the carotid makes the 
form of an italic S, When it is passing through the substance of the 
bone; and, in place of a mere hole, we find a sort of short canal, 
wide, a little crooked, and very smooth within. It is at this particu- 
lar point that we are sensible in our own body of the beating of these 
two great arteries ; and Haller informs us, that, during a fever, he — 
felt this beating in a very distressing degree. The sympathetic nerve 
accompanying the carotid artery, ic alco transmitted through this 
canal, 

The GREAT LATERAL sINus comes out in part through the tem- 
poral bone, to form the internal jugular vein. The course of the ~ 
sinus may be easily traced by the groove of the occipital bone down- 
wards, behind the pars petrosa: there also it makes a deep groove, 
and ends with a large intestine-like turn, which makes a large cavity 
in the temporal bone, big enough to receive the point of the finger. 
The sinus. passes out, not by any particular hole in the temporal 
bone, but by what is called a common HOLn, viz. formed one half 
by the temporal and one half by the occipital bone. ‘This hole is very 
large; is lacerated or ragged-like. It is sometimes divided into 
two openings, by a small point, or spine of bone. The larger open- 
ing on one side of that point transmits the great sinus, where it be- 
gins to form the jugular vein; and the smaller opening transmits the _ 
eighth nerve of the skull, or par vagum, which goes down to th 
heart, lungs, and stomach. 

There isa small hole on the outside of this bone, in the occipital 
angle ; or rather the hole is oftener found in the line of the suture 
(the additamentum suture squamose). Sometimes it isin the occi-- 
pital bone ; or sometimes it is wanting: it transmits a trifling vein 
from without, into the great sinus, or a small artery goin ee 
dura mater. rn ' ‘ es se 

There are two very small canals, which carry blood-vessels and 
lymphatics from the inner cavities of the ear ; they have been called 
aqueductus vestibuli, and aqueductus cochlee ; they open on the 
posterior surface of the petrous bone, near the internal auditory 
for men. aise 

mong the irregular depressions on the different fae this 
bone are sometimes enumerated these: the groove alre rae 


tioned on the mastoid process for the lodgment of the — fof th ig 
digastricus ; certain cerebral fosse, which are the imp ns of the 
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eenvolutions of the brain upon the inside of the squamous portion ; 
the jugular fossa, or thimble-like depression, made by the first turn 
of the great jugular vein; the temporal sinuosity for the lodgment 
of the temporal muscle ; and, lastly, we observe in a well-marked 
bone, the sulci for the artery of the dura mater, and the groove for 
the petrous sinus on the ridge which divides the surfaces of the pe- 
trous bone. 

The temporal bone is important as a bone of the cranium, and 
lying in contact with the membranes of the brain. It is subject to 
scrofulous disease, from containing the complicated organ of hearing. 
Its diseases not only affect the brain, but in a particular manner in- 
fluence the muscles of the face, from the nerves transmitted being 
those of expression. : 


The &THMOID BONE is perhaps one of the most curious bones 
of the human body. It appears almost a cube, not of solid bone, 
but exceedingly light, spongy, and consisting of many convoluted 
platea'ehsth form a net-work like honey-comb. It is curiously en- 
closed in the os frontis, betwixt the orbitary processes of tft bone. 
One horizontal plate receives the olfactory nerves, which perforate . 
that plate with such a number of small holes, that it resembles a 
sieve, whence the bone is named cribriform, or ethmoid bone. 
Other plates, dropping perpendicularly from this one, receive the 
divided nerves, and give them an opportunity of expanding into the . 
organ of smelling ; and these bones, upon which the olfactory nerves 
are spread out, are so much convoluted as to extend the surface of 
this sense very greatly, and are named spongy bones. Another flat 
plate lies in the orbit of the eye, which being very smooth, for the 
rolling of the eye, is named the os planum, or smooth bone ; so that 
the «xthmoid bone supports the fore-part of the brain, receives the 
olfactory nerves, forms the organ of smelling, and makes a chief part 
of the orbit of the eye ; and the spongy bones, andthe os planum, 
are neither of them distinct bones, but partsof this #thmoid bone. 
Thus the «thmoid is united to the frontal bone, by the linea zth- Connec- 
moidea frontalis, and to the sphenoid bone by a similar line of con- #"*- 
tact, visible on theinside of the base of the cranium. Looking into 
the orbit, we again see a union with the frontal, and with the sphe- 
noidal and palate bones. Its perpendicular plate stands connected 
to the back part of the nasal process of the frontal bone ; the vomer 
is attached to the back part of this plate. Theossa unguis close 
ells of this bone anteriorly. Jn the fetus the ethmoid bone is Processes, 
d into two by a cartilaginous partition, which becomes after- 
wards the perpendicular plate and crista galli. 
_ The criprirorM pLate is exceedingly delicate and thin, lies hori- i Cribri- 
zontally over the root of the nose, and fills up neatly the space be- ‘"™™ Plate. 
tween the two orbitary plates of the frontal bone. ‘The olfactory 
nerves, like two small flat lobes, lie out upon this plate, and, ad- 
he 0 it, shoot down like many roots through this bone, so as to 
it with numerous small holes, as if it had been dotted with 
2 point of a pin, or like a nutmeg-grater. 
; This plate is horizontal ; but its processes are perpendicular, one 
_ above, and three below. 
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2. tag The first perpendicular process is what is called crisra GALLt, @ 
galli. 


small perpendicular projection somewhat like a cock’s comb, but 
exceedingly small, standing directly upwards from the middle of the 
cribriform plate, and dividing that plate into two ; so that one olfac- 
tory nerve lies upon each side of the crista galli; and the root of the 
falx, or septum, betwixt the two hemispheres of the brain, begins 
from this process. The foramen czcum, or blind hole of the frontal 
bone, is formed partly by the root of the crista galli, which is very 
smooth, and sometimes, it is said, hollow or cellular. 

Exactly opposite to this, and in the same direction with it; 7. e. 
perpendicular to the «thmoid plate, stands out the NAsAL pLaTe of 
the «xthmoid bone. It is sometimes called the azygous, or single 
process of the «thmoid, and forms the beginning of that septum or 
partition which divides the two nostrils. . This process is thin, but 
firm, and composed of solid bone ; it is commonly inclined a little 
to one or other side, so as to make the nostrils of unequal size. The 
azygous process is united with the vomer, which forms the chief part 
of the partition ; so that the septum, or partition of the nose, con- 
sists of this azygous process of the «thmoid bone above, of the vomer 
below, and of the cartilage in the fore or projecting part of the nose ; 
but the cartilage rots away, so that whatever is seen of this septum 
in the skull, must be either of the athmoid bone or the vomer. 

4, The la- ‘The lateral parts of the «ethmoid bone consist of a series of cells 
byrinth. communicating with each other, and which are called the labyrinths. 
The cells of the labyrinth are closed by the external plate called os 
planum. ‘These cells belong to the organ of smelling, and are use- 
ful by detaining the effluvia of odorous bodies, and by reverberating 
the voice. 
5.Process- — F’rom each of these labyrinths there hangs down a sPoNGY BONE, 
one hanging in each nostril. ‘They are each rolled up like a scroll 
spongy Of parchment; they are very spongy; are covered with a delicate 
and sensible membrane, and when the olfactory nerves depart from 
the cribriform plate of the #thmoid bone, they attach themselves to 
the septum, and to these upper spongy bones, and expand upon 
them so, that the convolutions of these bones are of material use in 
fe expanding the organ of smelling, and detaining the odorous effluvia 
till the impression be perfect. Their convolutions are more nume- 
rous in the lower animals, in he. pre as they need a more acute 
sense. ‘They are named spongy, or turbinated bones, from their 
convolutions, resembling the many folds of a turban. 
6. Os pla The orprraR pLaTe of the wthmoid bone is a large surface, 
num, consisting of a very firm plate of bone, of a regular quadrangular 
form, exceedingly smooth and polished : it forms a great part of the 
socket for the eye, lying on its inner side. When we see it in the 
detached bone, we know it to be just the flat side of the «#thmoid 
* bone; but while it is incased in the socket of the eye, we should be- 
lieve it to be a small square bone; and from this, and from its 
smoothness, it has got the distinct name of os planum. 

a The os uneuis should also, perhaps, be counted as a part of the 
é bone ; for though when observed in the orbit, it seems to be a small 

detached bone, thin, like a scale, and of the size of the finger nail 
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“(whence it has its name), yet in the adult the os unguis is firmly at- 
tached to the ethmoid bone, comes along with it when we separate 
the pieces of the skull, and when the os unguis is pared off from the 
zthmoid bone, it exposes the cells. ‘This os unguis, is a small 
scaly-like plate, in the inner corner of the orbit just over the nose, 

_ which closes the cells of the «thmoid bone ; however, it will be de- 
- seribed hereafter as a distinct bone. 

The cells of the ethmoid bone, which form so important a share 
of the organ of smelling, are arranged in great numbers, along the 
spongy bone. They are small neat cells, much like a honey-comb, 
and regularly arranged in two rows, parted from each other by a 
thin partition ; so that the os planumseems to have one set of cells 
attached to it, while another regular set of cells belongs in like man- 
ner to the spongy bones. The cells are thus (commonly but not 
regularly) twelve in number, opening into each other, and into the, 
nose. 

These cells are frequently the seat of venereal ulcers, and the 
spongy bones are the surface where polypi often sprout up; and 
from the general connections and forms of the bone, we can easily 
understand how the venereal ulcer, when deep in the nose, having * 
got to these cells, cannot be cured, but undermines al] the face ; how 
the venereal disease, having affected the nose, soon spreads to the 
eye, and how even the brain itself is not safe. We see the danger 
of a blow upon the nose, which, by a force upon the septum, or 
middle partition, might depress the delicate cribriform plate, so as to 
oppress the brain with all the effects of a fractured skull, and where 
no operation could give relief. We also see much danger in pulling 
away polypi, which are firmly attached to the upper spongy bone.* 


* In the year 1814, WisTar read a paper before the American Philosophical So- 
ciety, in which he showed that the triangular plat bone which were described by 
in as forming the sphenoidal cornets, were continued from the cribriform plate 
of the xthmoid bone, in the form of two hoilow triangular pyramids, which, when in 
their proper position, receive between them the azygous process of the sphenoid bone. 
“* The internal side of each of these pyramids applies to the aforesaid azygous | ipso : 
the lower side of each forms part of the upper surface of the posterior nares ; the exter- 
nal side at its basis is in contact with the orbitar process of the os palati. The base of 
each pyramid forms also a part of the surface of the posterior nares, and contains a 
foramen which is ultimately the opening into the sphenoidal sinus of that side. _ 

‘In the sphenoidal bones, which belong to such ethmoids as are above described, 
there are no cells or sinuses ; for the pyramids of the ethmoid bones occapy their 
places. The azygous process, which is to become the future septum between the 
sinuses, is remarkably thick, but there are no cavities or sinuses in it. 

“« The sides of the pyramids which are in contact with this process are extremely 
thin, and sometimes have irregular foramina in them, as if their osseous substance had 
been partially absorbed. ‘That part of the external side of the pyramid, which is in 
contact with the orbitar process of the os palati, is also thin, and sometimes has an 
; ar foramen, which communicates with the cells of the aforesaid orbitar process. 
re n comparing these perfect specimens of the ethmoid and sphenoidal bones of 
the subject about two years of age, with the os sphencides of a young subject, which 
was more advanced in years, it appears probable, that the azygous process and the 
sides of the ids applied to it, are so changed in the progress of life, that they simply 
constitute the septum between the sinuses ; that the external side of the pyramid 
is also done away, and that the front side and basis of the pyramid only remain, con- 
eae bors ‘ cornets sphenoidaux of M. Bertin.’” Wistar. Anat. vol. i. p- 35. in 

1 hstanding the ease wth which the accuracy of Wistar’s observations -s 
this structure may be demonstrated, European anatomists still continue to describe — 
the sphenoidal cornets, without reference to the true condition of this oceneenent ; 

a circumstance, which, whether originating in prejudice or ignorance, is far from 
creditable to those who desire to be considered lovers of scientific inenoenes a nara 
wma Als a ¥ ) 
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SPHENOIDAL BONE.—The sphenoidal bone completes the 
cranium, and closes it below. It is named sPHENOID, CUNEIFORM, 
OF WEDGE-LIKE bone, from its being incased in the very basis of the 

; or it is named os MULTIFORME, from its irregular shape. It 
is united to fourteen distinct bones. It is much of the shape of a 
bat, whence it is often named the preryGor BONE: its temporal 
processes being like extended wings; its proper pterygoid processes 
like feet ; its middle like the body and head of a bat. its wing-like 
processes are in the hollow of the temple, forming a part of the squa- 
mous suture, and also composing a part of the orbit of the eye: its 
pterygoid processes hang over the roof of the mouth, forming the 
back of the nostrils: the body is in the very centre of the skull, and 
transmits five of the nerves from the brain, besides.a reflected nerve ; 
but still the body bears so small a proportion to the bone, that we 

. have not a regular centre to which all the processes can be referred ; 

so that we are always, in describing this bone, moving forwards from 
point to point, from one process or hole to the next. 

Points of | .PRocussEs.—The atm, or wines, often named temporal pro- 

demon- cesses, rise up in the temple, to form a part of the hollow of the 

re. temple ; and the wings of the sphenoid boyg meeting the frontal, 
ale. parietal, and temporal bones, by a thin scaly edge, they make part 

Itssur- of the squamous suture, and give a smooth surface for the temporal 

faces. muscle to play upon. 

2. Orbital. ‘The other side of this same process looks towards the socket of 
the eye, and has a very regular and smooth surface ; it is opposite to 
the os planum. As the ethmoid bone forms part of the inside of 
the orbit, the wing of the sphenoid bone forms part of the outside of 
the orbit ; and so the surface turned towards the eye is named the 
ORBITAR PRocEss of the sphenoid bone, or orBITaR PLATE of the 
great ale. 

3. Cere- The surface of the great wing which looks backward receives the 

- middle lobe of the cerebrum, and is called the ceREBRAL Fossa ; and 

Temporal that which is external and receiving the temporal muscle, is called 

fosse. the TEMPORAL Fossa.- 

5. Spinous’ ‘The lower, or back part of this bone runs out into a narrow 

process» point, which sinks in under the petrous portion of the temporal bone, 
and being sharp pointed, it is rer the sprnous process. It is very 

hi 


7 


remarkable for a small hole which permits the great artery of the 
dura mater to enter. : , 
6. Styloid The point of this spinous process projects in the form of a very 
process. small peak, which will hardly be found by the student. It projects 
from the basis of the skull, just within the condyle of the lower jaw, 
and being a small point, like the point of the stylus, or iron pen, it 
also is named styLomp PROCESS. 
7. Wing The Lesser wine or In@Rastas next attracts the eye. It is that 
of Ingra- part of the bone which unites (by harmonia) with the orbitar plate 
mare, of the frontal bone, and with the ethmoid bone., _ ‘ 
8. Trans- This lesser wing projects laterally into the TRANSVERSE SPIN 
nous pro. PROCESS, * ‘ 
casts The prerygorp processrs* are four in number, two on either 


id \ AS ys , 
processes, _.* There is some confusion in this name, since pterygoid signifies aliform or wing- 
like processes, 


oh 
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side. ‘They are those processes, upon which (with the spinous pro- - 
cess) the bone naturally stands, and which, when we compare it 
with a bat, represent the legs; one of each side, is named external 
pterygoid, the other is named the internal pterygoid process. 

Each EXTERNAL PTERYGOID PROCESS is thin and broad, and ex- 9. Exters 
tends farther backwards. Each INTERNAL PTERYGOID PROCESS is pg Re 
taller and more slender, and not so broad. It has its end rising nal. 
higher than the other, and tipped with a small neat hook, named 
the hook of the pterygoid process (viz. the HAMULAR PRocess). The 11. Hamu- 
inner pterygoid processes, form the back of the nostrils. The hook @2' 
of the pterygoid process, is called the hook of the palate, of which it 
forms the backmost point. The musculus circumflexus vel tensor 
palati, rising from the mouth of the Eustachian tube, turns with a 
small tendon round this hook, like a rope over its pulley; and the 
great muscles of the lower jaw, the only ones for moving it sideways, 
or for its grinding motions, arise from the pterygoid processes. — 
Between the two processes there is a hollow whichis called the fossa 12. Fossa 
pterygoidea, and at the root of the internal pterygoid process there is a 
a groove which leads to the mouth of the Eustachian tube. 

The azyGous Process,* is so named, from its being single, be- 13. Azy- 
cause it is seated in the centre of the bone, so that it can have no $8 Pro- 
fellow. It stands perpendicularly downwards and forwards, over sg pie 
the centre of the nose, and its chief use is to give a firm seat or in- 
sertion for the vomer or bone, which forms the septum. The vomer, 
or proper bone of the partition, stands with a split edge, astride 
over this process, so as to have a very firm seat. A kind of union 
which has been called gomphosis. 

The cieNorp processss have, like many parts of the human body, 14. Ante- 
a very whimsical name, very ill-suited to express their form ; for it is Tor cli- 
not easy, in this instance, to acknowledge the likeness of four little prt sh 
knobs to bed-posts ; yet the clinpid processes are very remarkable. 

The two ANTERIOR CLINOID PROCESSES are small bumps, rather sharp, 
projecting backwards, and terminating in two flat projecting points. * 

The posTERIOR CLANOID PROCEssEs rise about an inch farther back- 15. Poste- 
wards, and are, as it were, opposed to the others. They rise in one "®™ 
broad and flat process, which divides above into two points, small 

and round, or knobby at their porte’ and they look forwards towards 

the anterior clinoid processes. _ 

The TUBERCULUM OLIVARE is an eminence between the anterior 16. Tuber- 
elinoid process and before the sella turcica. 7. 

The seLLA TuRcIcA EPHIPPIUM, or Turkish saddle, is the space 17. Sella 
enclosed by these four processes, and is wellnamed. ‘The sella tur- 
cica supports the pituitary gland, an appendage of the brain, the 
use of which is unknown, ‘The earotid arteries rise up by the sides 
of the sella turcica, and mark its sides with a broad groove. The 


* Azygous is a term which is applied to such parts as have no fellow ; because 

vays the parts on one side of the body are balanced by similar and corres- 

parts on the other side. When stand in the centre of the body, or are 

e single, we call them azygous, and so the azygous process of the #thmoid 

and sp and other bones ; or the azygous vein, which runs in the centre of the 
thorax, and is single, 


* 
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optic nerves lie upon a groove at the fore-part of the sella turcicay 
between the two anterior clinoid processes ; and sometimes the two 
anterior processes stretch backwards, till they meet the posterior 
ones, and form an arch, under which otid artery lies. Often 
the posterior clinoid knobs cannot be fairly distinguished ; since, in 
many skulls, they form but one broad process. 


18. De- On the side of the posterior clinoid process, the carotid artery as 
ion it rises impresses its form upon the bone. 

‘or the : hes , - 

carotid. The cone, or triangular process, is singularly placed in obscurity, 


19. Trian- when the bones are in union, and in separating the sphenoid bone it 
Seog Pro” is very apt to be broken off. ‘This process closes the cell, and pro- 
jects laterally towards the deepest part of the orbit, but so as to be 
concealed by the palate bone. 
20. Sphe- This bone has also its cells, for all that part which we call the 
noid cell. body of the bone, all the sella turcica, that space which is between 
the clinoid processes within and the azygous process without, is hol- 
lowed into one large cell, divided with a middle partition. It is, in- 
deed, less regular than the other cells; it is sometimes very large, 
sometimes it is not to be found ; it has other trifling varieties which 
, it were idle to describe. As it communicates with the athmoid 
cells, it probably performs one office with them, is almost a conti- 
nuation of them, so that when any one is less or wanting, the others 
are proportionably larger. j 
In the fcetus there is no sphenoid cell ; and the great ale can be 
separated by maceration. 


HOLES.—The sphenoid bone is so placed in the very centre of 
the skull, that its holes transmit the principal nerves of the skull, and 
it bears the marks of the chief arteries. 

21, Optic The optic noxes are large round holes, just under each anterior - 
foramen. clinoid process. We trace the optic nerves by a large groove into 
each optic hole ; and an artery goes along with them, named the oph- 
» thalmic artery, nearly the size of a crow-quill, twisting round the 
optic nerve, and giving arteries to the eye-lids, muscles, and lachry- 
* mal gland, but most especially to the ball and humours of the eye 
itself. This ocular or ophthalmic artery comes off from the great 
carotid, while it lies by the side of the sella turcica: and it is a 
branch again of this ocular artery, which goes out upon the fore- 
head, through the superciliary notch, or hole. 
92, Forae The FORAMEN LACERUM ANTERIUs is next in order, and is se 
men lace- named, because it is a wide slit. It is also called superior orbitary 
‘ fissure. ‘The foramen lacerum is wide near the sella turcica, grows 
gradually narrower, as it goes out towards the temple, till it termi- 
nates almost ina slit. ‘The upper line of the foramen lacerum is 
? pas by the transverse spinous process, extending outwards sharp 
and flat. 

The nerves of the skull are counted from before backwards. 
There are nine nerves, proper to the skull; the first, or olfactory 
nerve, perforates the cribriform bone; the second, or optic nerve, 
passes through the optic hole ; the third, fourth, part of the fifth, and 
sixth pairs of the nerves, pass through this foramen lacerum, or wide 


ay 


* 


INDIVIDUAL BONES OF THE SKULL. 129 


hole, to go also into the orbit. The optic nerve forms the proper 

organ of vision. ‘The s nerves of the third, fourth, fifth, and : 
sixth paits, go to snares muscles, and, passing through the 

orbit, to mount upon the forehead, or go downwards into the nose. ; 

The FoRAMEN ROTUNDUM is named from its round shape. The 23. Fera- 
foramen opticum is indeed round, but it has already got an appro- Fame: va 
priated name. Now to give the young anatomist a regular notion - 
of this, and of the next hole, we must enumerate the branches of the 
fifth pair. The fifth nerve of the brain is as broad as the little finger, 
and lies by the side of the sella turcica, where it divides into three 
lesser nerves, which are called branches of the fifth pair. The first 
branch of the fifth pair is destined for the eye; the second branch 
of the fifth pair for the upper jaw; the third branch of this fifth pair 
for the lower jaw : so the first branch of the fifth pair passes through 
the foramen lacerum to the eye ; the second branch of the fifth pair 
passes through the foramen rotundum to the upper jaw; the third 
branch of this great nerve passes through the foramen ovale to the 
lower jaw. 

The foramen rotundum, then, is a hole exactly round, pretty large, 
opening immediately under the inner end of the foramen lacerum, 
and transmitting the second branch of the fifth pair of nerves to the 
upper jaw. 

The FoRAMEN OVALE is an oval hole, larger than the foramen ro- 24- Fora- 
tundum ; about half an inch behind it: and transmitting the third macnn 
branch of the fifth pair to the lower jaw. 

The FORAMEN SPINALE, Or SPINOUS HOLE, is a very small round 25. Fora- 
hole, as if made with alarge pin; is in the very point of the spinous Die, * 
process; is one third ofan inch behind the oval hole, and transmits 
the small artery, less than a crow-quill, which constitutes the chief 
artery of the dura mater, viz. that artery which makes its impression 
upon the parietal bone. 

There is still another hole, which transmits a nerve curious in this — ora- 
respect, that it is not going out from the skull, but returning into it: pterygoid- 
for the second branch of the fifth pair, or the superior maxillary ew. 
nerve, sends a small branch backwards, which, having come within 
the skull, enters the temporal bone, and goes to join itself to the 
portio dura of the seventh pair, and in its way gives a small branch, 
to help out the slender beginning of the great sympathetic nerve. 

This retrograde branch of the maxillary nerve gets back again into 
the skull, by a hole which is found just under the root of each ptery- 
goid process, whence it is named PTERYGOID HOLE :* or, by many, 
isnamed after its discoverer, the Vintan notEe.| This hole is almost 
hidden under the point of the petrous bone ; is not to be seen unless 
in the separated bones, and is nearly of the size of the spinous hole. 

If there are found some minute holes about the sella turcica, they oe 
are the marks of some blood-vessels entering the bone to nourish it. mina. 

When the bones of the cranium are united, there is apparent an oe 


irregular hole, which corresponds well with the name foramen la- 9, Fora- 
men lace- 
* This retrograde twig is the little nerve which perforates the os petrosum on its dian me- 
fore part. : inm. 
} Vidus Vidius, a professor of Paris, and physician to Francis the First. 
Vou. Lowe 
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cerum medium. It is the continuation of the carotid foramen, but 
belongs equally to the sphenoid, temporal, and occipital bones. ‘The 
petrous portion of the temporal bone points to it.* 
29.Sphe- There is a second common hole formed betwixt the sphenoid, the 
no-maxil- maxillary, and cheek-bone. It is called the spheno-maxillary fissure. 
peo ere is a third common hole betwixt the cell of the palate-bone 
30. Pala- (in the separate bone a groove may be noticed on the back part of 
ne canal. this cell) and the root of the pterygoid process. ‘This hole transmits 
an artery, and a twig of the fifth pair of nerves, into the membrane 
of the nose. 
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OF THE BONES OF THE FACE AND JAWS. 


T'ne face is composed of a great number of small! bones, which 
are grouped together, under the common name of upper and lower 
jaw. There are bones on either side of the face, and a central or 
azygous bone; but as their names could convey no distinct notion 
of the uses, forms, or places of these bones, to enumerate them were 

‘but waste of time : they have indeed sutures, and their sutures have 
‘been very regularly enumerated; but these bones meet each other 
by such thin edges, that no indentation nor proper suture is formed, 
None of these sutures run for any length, or are of any note, there- 
fore I have only this to say, concerning the sutures of the face, that 
they are acknowledged to be purely a consequence of the ossifica- 
tion having begun in many points: no particular design of nature 
has been supposed. The sutures, if they require names, are to be 
named after the bones which they unite together. 7 


OSSA NASI.—The ossa nasi are small bones, rather thin, having 
no cancelli, being merely firm and condensed plates. They are 
convex outwardly, so that the two together form nearly an arch. 
They are opposed to each other by a pretty surface, so_ that 
their thin arch is firm. They have a flat rough surface, by which 
they are laid upon the rough surface of the frontal bone ; so that 
there also their connection is strong. They are enclosed by a branch 
of the upper jaw-bone, which, stretching upwards, is named its nasal 
process: and they lie with their edges under it in one part, and 
above it in another, in such a way that they cannot easily be forced 
in. Lastly, their lower edge is rough, for the firm attachment of 
the cartilages of the nose ; and their lowest point, or that where the 
bones of the nose and the gristles of the nose are joined, is the most 
prominent point (or, as it is vulgarly called,the bridge) of the nose ; 
from which connection, notwithstanding its firmness, the cartilages 
are sometimes luxated. 


The only point like a process in these bones is, that rough ridge 


* It is called medium because there is a foramen Tacerim between the temporal 
and Occipital bones which make three of fhat name. 
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formed by their union which projects towards the cavity to give at- 
tachment tothe nasal plate of the ethmoid bone. 

Os unevis, so named from its being of the size and shape of the 
nail of the finger ; or sometimes named the os LACHRYMALE from 
its holding the duct which conveys the tears, is that thin scale of 
bone which I have described as belonging to the os ethmoides. It 
is commonly described as a distinct bone; it isa thin flat bone, a 
single scale, without any cancelli, having only one sharp ridge upon 1}. Ridge. 
it; itforms a groove for lodging the lachrymal sac, and is of course 2. Groove. 
found in the inner angle of the eye at its fore-part, and just touching 
the top of the nose. One half of this bone is behind the groove, 
and there the eye rolls upon it. One half of it is occupied by the 
groove for the nasal duct ; and the other side of the groove is formed 
by the rising branch or nasal process, as it is called, of the upper 
jaw-bone. ‘The os unguis is delicate, and easily broken, being as 
thin as a sheet of paper. It is this bone which is pierced in the 
operation for the fistula lachrymalis, which is easily done, almost 
with a blunt steel or probe ; and the chief caution is to perforate in 
the place of the groove, as that will lead into the nose, and not be- 
hind it, which would carry the perforating instrument into the eth- 
moidal sinuses, and perhaps wound the spongy bone; nor more 
forward, as that would be ineffectual from the strength of the nasal 
process ofthe maxillary bone. 

This bone seems peculiarly liable to caries, which is perhaps the 
nature of all these thin bones; for as they have no marrow, they 
must depend entirely on their periosteum for their blood-vessels, 
which they are no sooner robbed of than they die. ; 

OssA MAXILLARIA supER10RA.—Tbe upper jaw-bones are par- 
ticularly worthy of notice ; for here we find all that is curious in 
the face, even to its size and shape. ‘The upper jaw-bones are of 
a very great size, forming, as it were, the foundation or basis of the 
face. They send a large branch upwards, which forms the sides of 
the nose; a broad plate goes backwards, which forms the roof of 
the palate. There is a circular projection below, which forms the 
alveoli, or sockets of the teeth. The upper jaw-bones are quite hol- 
low within, forming a very large cavity, which is capable of con- 
taining an ounce of fluid, or more ; and the size of this cavity seems 
to determine the height of the cheek-bone and the form of the face ; 
and the diseased enlargement of this cavity raises the cheek-bone, 
lessens the eye, and deforms the face in a very extraordinary degree. 

These-processes, and this cavity of the bone, are what deserve 
most particular notice. 

The surfaces or plates of the bone are these: external or malar: Surfaces. 
the superior or orbital: the internal or nasal ; the inferior or palatine 


From this description we shall understand the connections of the Connec- 
bone, It is attached forward and upward to the nasal and frontal _ 
bones ; laterally to the cheek-bone, and in the orbit it is connected 
with the lachrymal and «thmoid bones; towards the nasal cavities 
it has the vomer palate-bone and lower spongy bones attached to it ; 
and at the back part it touches the sphenoid bone. 
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1. Nasal The first process is the NasAL PRocess, Which extends upwards to 
Process» form the side of the nose. ‘It is arched outwards, to give the nostrils 
shape. Its sides support the nasal bones; and the cartilages of the 
nasi, or wings of the nose, are fixed to the edges of this process. 
2. Internal On the inside and root of the nasal process there is a rough horizon- 
ridge, tal ridge, which gives attachment to the fore-part of the inferior 
spongy bone. AR ae 
3.Orbita- A plate of this bone is called the orbitary process. This thin 
Plate plate is the roof of the great cavity, which occupies this bone entirely. 
It is at once as a roof to the antrum maxillare, and as a floor for the 
Infra-or- eye toroll upon. ‘There is a wide groove along the upper surface 
setae y — of this plate, in which the chief branch of the upper maxillary nerve 
lies: and this nerve, named infra-orbitary nerve, from its lying thus 
under the eye, comes out by a hole of the jaw-bone under the eye, 
which is named infra-orbitary hole. And thus the nerve appearing 
upon the cheek, becomes a nerve of the face. ‘ 
This great bone is the.basis upon which the cheek-bone stands ; 
and that it may have a firm place, there is a rough and (as anato- 
mists call it) scabrous surface, of a triangular shape, which makes a 
very firm suture with the cheek-bone ; and as this surface rises a 
little, it is named the MALAR PROCESS. 
5. Alveo- From the lower circle of the upper bone, there projects a semi- 
larpro- circle of bone, which is for lodging the teeth of the upper jaw. 
" "This circle of bone is as deep as the fangs of the teeth are long. 
And it may be very truly named a process (PROCESSUS ALVROLARIS,) 
since it does not exist in the fcetus, nor till the teeth begin to be 
formed; since it grows along with the teeth, and is absorbed and 
carried clean away when in old age the teeth fall out. The sides of 
the sockets in which the teeth are lodged are extremely thin, and — 
surround them closely. ‘The teeth are so closely embraced by their 
sockets, and we are so far from being possessed of any instrument 
by which they can be pulled perpendicularly out, that the sockets 
can seldom escape ; they are broken or splintered in perhaps one of 
four extractions, even by the most dexterous artists in that line. 
6. Palate ‘The PALATE PROCESS is a plate of bone which divides the nose 
process. from the mouth, constituting the roof of the palate, and the floor or 
bottom of the nostrils. This plate is thinner in its middle, and thicker 
at either edge: thus, it is thick where it first comes off from the al- 
veolar process; it is thin in its middle; and it is again thick where 
it meets its fellow of the opposite side. For at the place where the 
two upper jaw-bones meet, the palate-plate is turned upwards, so 
that the two bones are opposed to each other in the middle of the 
palate by a broad flat surface, which cannot be seen but by separa- 
Its suture. ting the bones. This surface is so very rough, that the middle palate- 
suture almost resembles the sutures of the skull; and the maxil- 
a ee ~ lary bones are neither easily separated, nor easily joined again. 
ae: This meeting of the palate-plates by a broad surface, makes a Tising 
, Spine, or sharp ridge, towards the nostrils, so that the broadness of 
the surface by which these bones meet serves a double purpose ; it 
joins the bones securely, and it forms a small ridge upon which the 
split edge of the vomer, or partition of the nose, is planted. Thus 
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we find the palate-plate of the maxillary bones conjoined, forming 
almost the whole of the palate, while what are properly called the 
palate-bones form a very small share of the back part of the roof of 
the mouth. As these thinner bones of the face have no marrow, 
they are nourished by their periosteum only ; they are of course per- 
forated with many small holes. A great many minute holes are 
found along the palate-plate, about the place of the sockets, and in- 
deed all over the maxillary bones ; and this is particular in the palate, 
that the hard membrane, or covering of it, is fixed to the bony plate 
by many rough tubercles, and even by small hooks, which are easily 
found in the dried bone. 

Since we are describing the plates of the bone as processes, we 8. Internal 
ought to enumerate the facies interna nasalis as an INTERNAL aoe, 
NASAL-PLATE. This is the side of the bone which is towards the 
cavity of the nose, on which the lower spongy bone hangs, and 
which is perforated to allow a communication between the great cell 
and the.nose, 

The ANTRUM MAXILLARE, or cavity of the jaw-bone, is commonly 9. Antrum 
named ANTRUM HIGHMORIANUM, after its discoverer, Highmore. ™axillare. 
We have gone round the antruin on all its sides, in describing these 
processes of the bone; the palate-plate makes the floor of the 
antrum ; the orbitary process makes its roof; the cheek quite up 
from the sockets of the teeth to the lower part of the eye, forms its 
walls or sides: so that when the antrum enlarges, it is the cheek 
that becomes deformed ; and when we design to open the antrum, 
we either perforate its anterior surface within the cheek, or pull one 
of the teeth. The antrum is round towards the cheek, but it has a 
flat side towards the nose ; it is divided from the cavity of the nos- 
tril by a flat and very thin plate of bone; it seems in the naked 
skull, to have a very wide opening; but in the skull, covered with 
its soft parts, we find the antrum almost closed by a membrane 
which stretches over the opening, and leaves but one or two very 
small holes, of the size of the smallest pea, by which, perhaps, the 
reverberation of sound in the antrum is more effectual in raising the 
voice, and by which small hole, the mucus, which is secreted in the 
antrum, drops out into the nose. ‘The cavity of the antrum, like Its mem- 
the inner surfaces of the nostrils, is covered with a membrane, and "**"* 
is bedewed with mucus ; and the mucus drops more or less freely in 
various positions of the head. Sometimes by cold or other ac- 
cidents, inflammations and swellings of the membrane come on; 
the holes are closed ; the drain of matter is suppressed and confined 
within, and the cheek swells. Perhaps there may be some particular 
disease of the membrane with which the cavity is lined, or of the 
bone itself; in one way or other, diseases of this cavity, and col- 
lections of matter, dreadful pain and caries of the bone, are ve 
frequent : then the cheek rises : the face is irrecoverably deformed. 
Sometimes the matter makes its way by the sides of the teeth, or at. 
Jast it bursts through the bones, makes an ulcer in the cheek ; and 
then there is a natural cure, but slow and uncertain. There is no 
very sure mark of this disease ; it may be known by an attentive re- 
trospect of all the circumstances. ‘The disease is not to be easily 
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nor certainly discovered ; but a very long continued tooth-ache, a1 
uncommon degree of pain or greater affection of the eye, with a 
swelling and-redness and gradual rising of the cheek, are very sus- 
Rootof _picious signs. ‘The pulling of the second or third of the grinding 
the second teeth, often brings a splinter away with it, which opens a road for 
projects the matter to flow ; or though there be no breach of the socket, 
into it. often the confined matter follows the tooth, because not unfrequently 
the longer fangs of the grinders naturally penetrate quite into this 
cavity of the jaw: if the matter should not flow, the floor of the 
antrum is easily perforated, by introducing a sharp stillet by the 
socket of the tooth that is pulled. ‘The flow of the matter gives 
relief, and injections complete the cure. But as this opening is 
sometimes a cure, it is sometimes also a disease ; for the breaking 
of a socket, sometimes opening a way into this antrum, there fol- 
lows inflammation of its internal surface, a running of matter, and. 
sometimes caries of the bone. 
Foramina, Ho1xes.—There is only one perfect hole in this bone ; but, by its 
ae union with other bones, it forms four more: the INFRA-ORBITARY 
hole. hole, for transmitting the infra-orbitary nerve from the bottom of 
the eye, is the opening of the canal which comes along under the 
eye. It is just under the margin of the orbit, or sometimes the 
nerve which it transmits, divides, and makes two smaller holes in its 
passage upon the cheek. A hole in the palate-plate, which belongs 
equally to each of the maxillary bones, may be counted the second 
si dd foramen ; for it is between the two bones in the fore-part, or begin- 
menineisi- Ming of the palate-suture behind the two first cutting teeth. This 
yum, hole is named FORAMEN INCISIVUM, as Opening just behind the in- 
cisive or cutting teeth ; or it is named ANTERIOR PALATINE HOLE, 
to distinguish it from one in the back of the palate. This hole is 
large enough to receive the point of a quill; it is single towards the 
mouth ; but towards the nose it has two large openings, one open- 
ing distinctly into each nostril. 

But it will be well to explain here a third hole, which is common 
to the maxillary with the proper palate-bones. It is formed on the 
back part of the palate (one on either side), in the suture which 

12, Poste- joins the palate-bones to the jaw-bones: it is named PosTERIOR 

tine pole. PALATINE HOLE : it is as large as the anterior palatine hole, but it 
-serves a much more important purpose ; for the upper maxillary 
nerve sends a large branch to the palate, which branch comes down 
behind the back of the nostril, perforates the back of the palate by 
the posterior palatine hole, and then goes forward in two great 
branches along the palate. Thus the chief nerves of the palate 
come down to it through these posterior palatine holes. The use 
of the anterior palatine hole has long been a problem. It looks 
almost as if it were merely designed for giving the soft palate a 
surer hold upon the bone ; but Scarpa, the Italian anatomist, de- 
scribes a nerve from the fifth pair, taking its course in this way to 
the soft palate. ; 

13. La- The fourth foramen is formed by the union of the lower 


hon, ap bone, to the internal nasal plate of the bone ; and is for the 
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dl 
mission of the lachrymal duct: the groove will be observed just 
behind the upright nasal process. 

The LATERAL ORBITARY FISSURE, Called also sPHENO-MAXILLARY 14, Late- 
Fissure, has been already noticed : it is a slit formed by this bone ¥3! orbita- 
and the sphenoid bone ; it isa communication between the orbit and oe 
temple. 

The whole surface of the bone which forms the antrum is per- 
forated with frequent small holes, especially towards its back part, 
transmitting small arteries and nerves to the teeth ; and the back 
part of the antrum forms with the orbitary part of the sphenoid 
bone a second foramen lacerum for the orbit, which is an irregular 
opening towards the bottom of the socket, and is for the accumu- 
lation of fat, rather than for the transmission of nerves; and it is 
from the wasting of this fat, taken back into the system, that the eye 
sinks so remarkably in fevers, consumptions, and such other diseases ; 
as waste the body. At the termination of the alveolar circle, back- 15. Alveo- 
wards, there are two or three holes, into which the branches of the as 
internal maxillary artery enter, which go to supply the teeth of the 
upper jaw. There isa trifling hole for the transmission of an artery 
on the nasal plate of this bone. ‘ 


The OSSA PALATI, or PALATE-BONES, are very small, 
but have such a number of parts, and such curious connections, as 
are not easily explained. ‘They seem to eke out the superior max- 
illary bones, so as to lengthen the palate, and complete the nostrils 
behind: they even extend upwards into the socket, so as to form a 
part of its circle; although, in looking for them upon the entire 
skull, all these parts are so hidden, that we should suppose the 
palate-bones to be of no greater use nor extent than to lengthenthe 
palate a little backwards. 

The parts of the palate-bone are these : 

The pPaLaraL pLaTE, or process of the palate-bone, whence it I. Palatal 
has its name, lies horizontal in the same level with the palatal pro- ?** 
cess of the jaw-bone, which it resembles in its rough and spinous 
surface, in its thinness, in its being thinner in the middle, and thicker 
at either end ; in its being opposed to its fellow by a broad surface, 
which completes the mmipDLE PALATE sUTURE ; and it is connected = 
with the palate process of the jaw, by a suture resembling that by 
which the opposite bones are joined ; but this suture, going across 
the back part of the palate, is named the TRANSVERSE PALATE 
suture. Where the two palate-bones are joined, they run back- 
wards, into an acute point; on either side of that middle point, 
they make a semi-circular line, and again run out into two points 
behind the grinding teeth of each side. By this figure of the bones, 
the baek line of the palate has a scalloped or waved form. The 
velum palati, or curtain of the palate, is a little arched, following the 
general line of the bones ; the uvula, or pap, hangs exactly from the 
middle of the velum, taking its origin from the middle projecting point 
of the two bones ; and a small muscle, the azygos uvule, runs down 


in the middle of the velum, taking its origin from this middle part of 
the bones. 
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The small projecting point of the palate-bone, just behind the 
last grinding tooth, touches the pterygoid process of the sphenoid 
bone ; it is, therefore, named the preryGor Process of the palate- 
bone ; but it is so joined with the pterygoid process of the sphe- 
noidal bone, that they are not to be distinguished in the entire skull. 
The posterior pterygoid hole, or third hole of the palate, is just 
before this point. 

The NASAL PLATE, of PROCESS, is 2 thin and single plate; rises 
perpendicularly upwards from the palate; lies upon the side and 
back part of the nostrils, so as to form their opening backwards 
into the throat ; it is so joined to the upper jaw-bone, that it lies there 
like a sounding-board upon the side of the antrum Highmorianum, 
and completes that cavity forming the thin partition between it and the 
nose. On the inside of the nasal plate there is a rough projection 
which runs horizontally, and is the continuation of a spine of the 
maxillary bone, for the attachment of the lower spongy bone. On 
the outside of the nasal process is the groove for the palatine nerve. 

This nasal process extends thus up from the back arch of the 
palate to the back part of the orbit ; and, though the nasal plate is 
very thin and delicate in its whole length, yet, where it enters into 
the orbit, it is enlarged into an irregular kind of knob of a triangular 
form. This knob is named its oRBrTARY PROCESS ; or, as the knob 
has two faces looking two ways in the orbit, it is divided sometimes 
(as by Monro the father) into two orbitary processes, the anterior and 
posterior ; the anterior one is the chief. This orbitary process, or 
point of the palate bone, being triangular, very small, and very deep 
in the socket, is not easily discovered in the entire skull. 

This orbitary process is most commonly hollow or cellular, and 
its cells are so jomed to those of the sphenoid bone, that it is the 
palate-bone that shuts the sphenoid cells, and the sphenoid and Pana- 
TINE CELLs of each side constitute but one general cavity. 


The OSSA SPONGIOSA, or TURBINATA INFERIORA, 

are so named, to distinguish them from the upper spongy bones, 
which belong to the os ethmoides ; but these lower spongy bones are 
quite distinct, formed apart, and connected in a very slight way with 
the upper jaw-bones. 
- ‘The ossa sPONGIOSA INFERIORA are a bones, much rolled or 
convoluted, very spongy, much resembling puff-paste, having exactly 
such holes, cavities, and net-work, as we see in raised paste, so that 
they are exceedingly light. They lie rolled up, in the lower part of 
the nose ; are particularly large in sheep ; are easily seen either in the 
entire subject or in the naked skull. | Their point forms that projec- 
tion which we touch with the finger in picking the nose ; and from 
that indecent practice, very often serious consequences arise ; for in 
many instances, polypi of the lower spongy bones, which can be 
fairly traced to hurts of this kind, grow so as to extend down the 
throat, causing suffocation and death. 

One membrane constitutes the universal lining of the cavities of 
the nose, and the coverings of all the spongy bones. This continuity 
of the membrane prevents our seeing in the subject how slightly the 
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spongy bones are hung ; but in the bare and dissected skull we find 
a neat small nook upon the spongy bone, by which it is hung upon 
the edge of the antrum maxillare ; for this lower spongy bone is laid 
upon the side of the antrum, so as to help the palate-bone in closing 
or covering that cavity from within. One. snp of the spongy bone, 
rather more acute, is turned towards the opening of the nostril, and 
covers the end of the lachrymal duct : the other unp of the same bone 
points backwards towards the throat. The curling plate hangs down 
into the cavity of the nostril, with its arched side towards the nose. 
This spongy bone differs from the spongy process of the wthmoid 
bone, in being less turbinated or complex, in having no cells con- 
nected with it, and perhaps it is less directly related to the organ of 
smell. {If polypi arise from the upper spongy bone, we can use less 
freedom, and dare hardly pull them away, for fear of injuring the 
eribriform plate of the ethmoid bone. Weare indeed not absolutely 
prohibited from pulling the polypi from the upper spongy bone ; but 
We are more at ease in pulling them from the lower one, since it is 
quite an insiilated bone. When peas, or any such foreign bodies, 
are detained in the nose, if must be from swelling, and being detained 
among the spongy bones. 

The spongy bones are not absolutely limited in their number : 
there is sometimes found betwixt these two a third set of small tur- 
binated bones, commonly belonging to the «thmoid bone. 


VOMER.—The nose is completed by the vomer, which is named 
from its resemblance to a plough-share, and which divides the two 
nostrils from each other: it is a thin and slender bone, consisting 
evidently of two plates, much compressed together, very dense and Plates, 
strong, but still so thin as to be transparent. The two plates of 
which the vomer is composed split or part from each other at every 
edge of it, so as to form a groove on every side. 1. On its upper United 
part, or, as we may call it, its base, by which it is fixed to the skull, betel 
the yomer has a wipe Groove, receiving the projecting point of the . 
zthmoid and sphenoid bones: thus it siands very firm and secure, bck spher. 
and capable of resisting very violent blows. 2. Upon itslower part = ° 
its groove is narrower, and receives the rising Jine in the middle of the 
_ palate-plate, where the bones meet to form the palate-suture. aca tate Bom 
a its fore-part it is united by a ragged surface, and by something like a a 
_ groove to the middle cartilage of the nose; and, as the vomer re- 
: ceives the other bones into its grooves, it is ina manner locked in 
on all sides : it receives support and strength from each ; and if the 
vomer and its cartilage should seem too slender a support for the 
fabric of the nose, let it be remembered, that they are all firmly con- 
_ nected, and covered by one continuous membrane, which is thick 
and strong, and that this is as a periosteum, or rather like a con- 
tinued ligament, which increases greatly the thickness and the 
strength of every one of these thin plates. The vomer, in almost 
_ every subject, bends much towards one or other nostril, soas some ~ 
_ times to occasion no small apprehension, when it happens to be first 
_ observed. 
. Vou. I.—S 
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OS MAL, or the bone of the check, is easily known. | It is that 

large square bone which forms the cheek: it he four distinct points, 

which anatomists have chosen to demonstrate with a very superfluous 

1. Upper accuracy. The urrer orBrrary Process stands highest, running 
eben: ( upwards to form part of the socket, the outer corner of the eye, a 

PM inferior the sharp edge of the temple. The NF : ORBITARY PROCESS, 

poncean which is just opposite to this, forming the lower part of the orbit, 

BMaxil. and the edge of the cheek. The maxrLary Process is that broad 

lary pro- and rough surface, by which it is joined to the upper jaw-bone. The 

— she Mppeesnitie to the name of process, because it stands out 

quite insulated, and goes outwards and backwards to unite with the 

_ temporal bone, forming the zygoma or temporal arch,.is named 

4. Zygo- the zycomatic process. That plate, which goes backwards to form 

matic pro- a part of the orbit, is named the InrERNAL oRBITARY PROocEss. A. 

5. Internal Small hole is observed on the outer surface of the bone which trans- 


orbitary mits an artery, and sometimes a very small nerve from the orbit. 
process. > 9» : ; 
6. Fora- 


mn, OS MAXILLAX INFERIORIS.—The lower jaw-bone is 
likened to a horse-shoe, or to a crescent, or to the letter U, though 

we need be under no anxiety about resemblances for a form so 
generally known. ‘There is such an infinite complication of parts 
surrounding the jaw, of glands, muscles, blood-vessels, and nerves, 


that it wor endless to give even the slighest account of these. - 
e 


They shall be reserved each for its proper place, while I expan nye 
form. of the lower jaw, in the most simple and easy way. The lower 

ra jaw is divided into the chin, viz. the space betwixt the two mental 
- foramina’; the base, properly the sides, extending backward to the 
angle ; and the upright portion of the bone. ae 


; Chi ae, ‘The fore part, or chin, is in a handsome and manly face, very 


two small holes, one on either side, by which the nerves of ‘the 
__. lower jaw come out upon the face. yy ae 
Base. — The base of: the jaw is a straight and even line, termina’ the 


outline of the face. It is distinctly traced all along, from the first 
point of the chin, backwards to the angle of the jaw. Fractures of 
. this bone are always more or less transverse, and are ea: ily known 
by the falling down of one part of this even line, ait by? feeling the 
crashing bones when the fallen partis raised. Such fracture n 


This part, also, is easily felt, and by it we judge 
of veins, arteries, and glands, which might be be 
in wounds or in operations. There are two processes of the ja 

particular importance, the coronoid or horn-like process, f ri 


the head, Here we see the impressions 


insertion of its strong muscles, especially of the temporal mu sc! 2 ind 


‘2 


s 


square ; and this portion is marked out by this squareness, and by 


: 
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- OF THE FACE AND JAWs. ~ ; 139 
‘the ‘condyloid or hinge-process, by which it is jointed with the tem- . 
poral-bone. | i se : ~ i 
_ The cononor process, named from its resemblance to a horn, is, 1. Coro- 
like the rest of the jaw-bone, flat on its sides, and turned up with an a PtP 
acute angle, very sharp at its point, and when the bone is in its place bab 
lying exactly under the zygoma or temporal arch. The temporal 
muscle runs under this arch, and lays hold on the coronary process, 
not touching it on one point only, but grasping it on every side, and 
all round. And the process is set so far before the articulation of 
the jaw, that it gives the muscle great power. This process is so 
defended by the temporal arch, and so covered by muscles, that it 
‘cannot be felt from without. : ra, 
The conpyLorp process, or the articulating process of the jaw, is 7, Condy- 
behind this. ‘Phis also is of the same flat form with the rest of the pono 
jaw. The condyle, or joint of the jaw-bone, is placed upon the top 
of the rising branch, and has a lengthened neck. ‘The condyle, or Cervix. 
articulating head, is not round, but flat, of a long form, and set 
across the branch of the jaw. This articulating process is received 
into a long hollow of the temporal bone, just under the root of the 
‘zygomatic process; so that by the long form of the condyles, and. 
of the cavity into which it is received, this joint is a mere hinge, not >. 
admitting of lateral nor rotatory motions, at least of no wider lateral * © 
motions than those which are necessary in grinding the food ; but 
the hinge of the jaw is a complex and very curious one, which shall 
be explained in its proper place. The line of continuation between Semi-lu- 
these two last processes forms what is called the semi-lunar notch, 2% Boteh- 
The AtveoLaRr PRocess, or the long range of sockets for the 3: Alveo- 
teeth, resembles that of the upper jaw. The jaw, as the body grows, cose 
» is slowly increasing in length, and the teeth are added in proportion =. | 
to the growth of the jaws. When the jaws have acquired their full 
size, the sockets are completely filled ; the lips are extended, and — 
‘the mouth is truly formed. In the decline of life the teeth fall out, 
and the sockets ate re-absorbed, and carried clean away, as if they 
had never been ; so that the chin projects, the cheeks become hollow, 
and the lips fall in, the surest marks of old age. ; 
The sPmNa INTERNA, or internal tubercle of the lower jaw, is just — 
behind the symphysis, or on the inside of the circle of the chin, It". 
gives origin to muscles which move the tongue and larynx. © On the 5. Linea 
% ‘inside of the lateral portion of the jaw, we observe an oblique ridge ™*™* 
_ for the attachment of the mylo-hyoideus. On the inside of the angle, 6. Rough- 
‘the bone is rough for the attachment of the pterygoid muscle. the attache 
_ The successive changes of the form of the jaw are worthy of being ment of 
mentioned once more; first, that in the child the jaw consists of two poe onal 
\ bones, which are joined slightly together in the chin. This joining, Sie 
"or symphysis, as it is called, is easily hurt, so that in preternatural Symphy- 
_ labours it is, according to the common method of pulling by the chin, *** 
_ always in danger, and often broken. During childhood the pro- 
__ cesses are blunt and short, do not turn upwards with a bold and 
_~ acute angle, but go off obliquely from the body of the bone. The 
_ teeth are not rooted, but sticking superficially in the alveolar pro- sii 
_ cess; and another set lies under them, ready to push them from the 
jaws. 
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nerves. 


ia 9 :youth Iveolar proc cen “ddebelin sta “i 
are i ing in number. — poegnotaen | arti Scatoialiee 

a phe acute and large, a are set off at right angles from he : 

? The teeth are now firmly rooted; for t wma set has 
come up from the body of the jaw. 

Thirdly, In manhood the ie r process is. AGP note binges. 
ths dentes sapientiz are sided the number of the teeth; but 
often, by this, the jaw is too full, and this Jast tooth coming up ‘from 
"the backmost point of the alveolar process in either jaw, itsometimes 

happens, that the jaw cannot easily close; the new tooth gives pain; — 
it either corrupts, or it needs to be drawn. . 

Fourthly, In old age the jaw once more falls flat; it shrinks ac- 

cording to the judgment of the ore to half its size ; the sockets are 


absorbed, and conveyed away ; an old age the coronoid process 
rises at a more acute angle Pig  jaw-bone, and by the falling 
down of the alveolar process, the coronoid sagen’. seems increased 
in ns i 


La 
bat a 


HOLES. —The holes of the jaw are chiefly two: a at 
ees A LARGE HOLE on the inner side, and above the angle of the jaw, 
+ just at the point where these two branches, the condyloid and the 
coronoid processes, part. A wide groove, from above downwards. 
~ leads to the hole ; and the hole is, as it were, defended by a sinall 
point, or pike of bone, rising up from its margin. ‘'Thisis the eREatT 
HOLE for admitting the LOWER MAXILLARY NERVE into the hollow of 
a the jaw, where it goes round within the circle of the jaw, distrib 
_ its nerves to all the teeth. But at the point where this chief branch 
of the nerve goes down into the jaw, another branch of the nerve 
8. Impress ZOCS forward to the tongue. And as nerves make an impression as 
sion of © * deep as that of arteries in a bone, we find here two grooves, first, 
one marking the great nerve, as it advances towards its hole; and 
secondly, a smaller groove, marking the course of the lesser br: hy 
as it leaves the trunk, and passes this hole to go forward to the com 


_ Along with this nerve the lower maxillary artery, a large brane 
+ tis also by the hole; and ‘both the nerve and t oo 


t 


tiie 8 oi having gone round the es nal of the jaw, emerge again then the chin. 
). Mental e 


The second hole of lower jaw is that on the side of the chin, | 
which permits the remains of the great nerve and artery (almost ex- — 
_ pended upon the teeth) to come out upon the chin: it is seoperct = 
y MENTAL HOLE. 3 ; ve 
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Tax structure, pe growth, ue decay of the ut are subjects 
of considerable interest. 


a they are for masticating the food ; they are for retaining the prey ; 
| they are weapons of defence ; in some classes they are for digging 
and searching for 3 and in some animals we see no other 
use than for de g the mo as in the sus ethiopicus. Nor are 


- 


we to them as exc y belonging to the jaws, for they 
are sometimes seated in the’ part of the mouth ; and in fishes, 
_we find them in the beginning 7 the cesophagus, or at its termina- 

, as in the crab and lobster. 
ee teeth differ from common ‘bone: they are not only harder, 


but they are covered with a peculiar substance, the enamel, which — 


is not found shonen in. the body : though they stand exposed, er 
do not suffer as bone would do in the same stk, sore song. ; 


_ worn by friction, they are not excited to diseased action ; ; we F 


of formation is peculiar, and so is the manner of their decay : 


4 all ig at game of their being different from common bone, | 


. r BO mag. Fei reasons for instituting a distinct inquiry into their 
- structure. os 


Pa ‘These peculiarities impose the necessity of a double set of teeth, 


4 since they cannot et. rh themselves by growth, to the in- 


_ creasing size and strength of the jaws; it follows, that they must 


in succession, and that a double set be provided. The first set 
the milk teeth, orgjapiduow set of teeth; the second, the 
We shall begin this description with the perfect adult 


* 4 
+ " * ‘3 . a 
é ¥) % : »* 
a DESCRIPTION OF THE HUMAN ADULE TEETH. 


s» , There we thirty-two teeth in the adult skull. These. are divided 


As Considering the teeth gener aly, 5 as belonging to man aa brats, 


Tae 


] e into, ‘classes, according to their form and use. There are eight 


— ; four cuspidati, or canine teeth; eight pides ; and 
| y molares, or grinding teeth. 

a has three parts; the crown, and fang or root. 

ae The crown of the incisor tooth is a wedge, having 

_ — its anterior and posterior surface bo pai be meeting in a sharp 

_ €dge. On the fore-part the is convex; on the inside the 

: ce is coneave ; and viewin tooth laterally, it is broader 

‘the neck; and risi pyramidal towards the cutting 

The cortex or enamel covers the crown of the tooth 3 it 

moe back and anterior surface further than on the side. 

the tt are long and straight, and of a apie 


are — socketed in the j jaw. 
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From. their position in the Sa, the upper incisor teeth ‘Keiect * 
more than the lower, and in chewing their edges do not meet. 
They pass each other so as to cut, and yet do not meet, and this 
prevents the rapid wasting. of the edge which would otherwise take 
place, as we sce in the horse.* 

The incisor teeth of the horse, being subject to attrition, have a 
provision against this, in the cavity lined with enamel, which is 
observed in their centre ; nevertheless, we see them worn down 
even below the bottom of that cavity ; thus the surface of the tooth 
becomes smooth, and the horse has lost the mark: 


e animals, as in the rodentia, the front teeth are still better . 


formed for cutting, but as they suffer attrition, in order to preserve 

e outer edge sharp, they have a peculiar structure. They are 
so deeply socketed, that they reach the whole length of the jaw, 
and they are provided with a continual growth from behind, which 

ushes the tooth out in. proportion as it is worn away on’ the fore 
e The enamel in these animals is more accumulated on the 
rior edge of seo so that the edge stands up fine and sharp. 
cUSPIDA NINE TEETH, are next in order, counting 
Giana: two in number in each jaw. They have a 
general resemblance to the incisor teeth, for when their points are 
worn off, they are hardly distinguishable. Their fangs are longer, 
and being the corner teeth of the jaw, and deep socketed, they fo 
the strength of the front teeth. ‘Their principal distinction is i 
form of the upper part of the crown, which is like a spear, having a 
point with two lateral shoulders. 

In the larger carnivorous mammalia, this order of teeth is of 
terrific length, whilst the front teeth are small and carved. The 
spiral tusk of the narwhal and the tusks of the walrus belong to this 
division of the teeth: so do the tusks of the babyroussa, which 
turn up in a spiral direction. The use of these teeth Blumenbach 
cannot comprehend, but Sir Everard Home conceives, that they are 
provided to defend the eyes of the animal as it rushes through | the 
underwood. ‘There is a small imperfect tooth, called the tush, i ina 
horse, which belongs to this order of teeth, as it is placed between 
the incisors and the grinding teeth. 

The Bicusrmxs are four in each jaw: they stand betwee the 


canine teeth and the grinding teeth, and in form are int ate § 


between these two orders. They are sometimes called the lesser _ 


molares, being in truth grinding teeth. The crown of the bicuspis 
rises in two sharp points, so that they are like two cuspidati incor- 
porated, and their fangs prove this‘to be the case ; for whilst they 
are always flatter and shorter than those of the cuspidati, they have 
often a division, and sometimes there are distinctly two fangs : their, 
roots are oftener curved than those of the other teeth. 'The second 
bicuspis is sometimes wanting. ’ ‘ 

Motares or GRINDING TEETH, are six in.each jaw. The formof 
thes crown is an meter square. ‘They have four or more projec- 


“ie dna indeed we didimetines see in the human teeth. See specimens in my Col- 
i0n 


ae 
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** tions on their upper surface, and they are covered with enamel to a 
| uniform level, and form indeed an approximation to the graminivo- 
rous tooth, since these regular projections re covered with 
enamel, a portion of the enamel remains in the epressions when 


the projections have been worn down; and this is sufficient in a» 


certain degree to save the remaining part of the todth from wasting 
rapidly under attrition. The lower grinders have two separate 
fangs, and those of the upper jaw three. 

The molares are best considered as cuspidati united, in which 
idea four cuspidati are incorporated to form one grinder. The pro- 
jections on the grinding surface correspond with the points of the 


cuspidati, and the correspond with the projections of the. 


erown ; for although there are only two or three roots to each 
Ces yet we may discover = would be alne 8 


fu ge they were disjoined. 


term grinder is not good in “Cont recap rin 


brutes of prey they are compressed, and termin 


like the blades of scissors. 
These four orders make the full number of thirty-two teeth in tho 
ont ja 


nd be ing “more nearly of one length than any instance which w 

Fs e 

obs a brutes. In all other animals the teeth differ remarkably 
Bin: 


ength and size of their different classes; and they are 
sepa rated by wider intervals: another peculiarity, is the w 
* position of the incisors, and the regular anemic of the whole 
lateral phalanx, in proportion as they are distant from the centre of 
motion i = the condyle of the jaw. It is indeed quite obvious 
the front teeth have a use in speech, and therefore are diferent in 
man from those of animals. But there is a peculiarity in the 
_ Maolares also, i in their obtuse tubercles, which exhibits a correspon- 

ice between the teeth, taken collectively, and the variety of food 
: diet which ig natural to man. 

& 

iE thea SET OF THE TEETH, THE MILK OR pecrpvous TEETH. 


> The first set of teeth are twenty in number + : these are divided 
> into three classes ; the rvctsorgs, four in each j jaw ; the cusripaTt, 
% two in each j jaw ; and the motargs, four in each jaw. 

The teeth of a child generally appear in this order : st the cen- 
tral incisores of the lower jaw pierce the gum. at a month after, 
cere, their otra Se appear in alba ‘These in a 

weeks are succeeded by the lateral res of the lower jaw ; 

then the lateral ineis of the upper’ jaw, though sometimes the 
lateral-incisores of the upper jaw appear before those of the lower 

_ jaw. The growth of the teeth is not after this in a regular progres- 
wards ; for now, instead of the cuspidati, which are im- 

lateral to the incisores, the anterior molares of thé lower 

L cd their white surface above the gum about the fourteenth or 
month, ‘hen the cuspidati pierce the gum ; and, lastly, 


processes, and these in the closing of the jaw intersect each pr 


‘whole the teeth of man are peculiar, in being on a level, 4 


143 — 


Ves ‘ae 
i44 
ia - 
sa 
a | 
. 
, % 
6 
re : 
, 
£03 
* 
re 2 
ws 


By " 2 4 
“ee a mes ord 


OF THE TEETH. 


the larger molares make their appearance, the teeth of the lower 

jaw preceding those above. The last tooth does not rise till the 
beginning of the third year.* 
i f 


The teeth do not always cut the gums in this order ; but it is the 
more regular and common order. When the teeth appear in irregular 
succession, more irritation and pain, and more of those symptoms 
which are usually attributed to teething, are said to accompany 
them. 

The deciduous set of teeth are perfected with the rising of the 
second molaris ; for the third molaris being formed about the eighth 
year, when the jaw is advanced towards its perfect form, is not shed, 
but is truly the first permanent tooth. The molares of the adult are 
properly the permanent teeth (1mmuTastues,) for they alone arise in 
this part of the jaw, and remain in their original places ; yet we must 
recollect that, in opposition to Albinus, in this arrangement, it is 
more common to speak of the whole set of the adult teeth as the 
immutabiles. 

In the sixth and seventh years the jaws have so much enlarged, 
that the first set of teeth seems too small, spaces are left between 
them, and they begin to fall out, giving place to the adult teeth. But 
the shedding of the teeth is by no means regular in regard to time ; 
the child is already no longer in a state of nature, and a thousand 
circumstances have secretly affected the health and growth. The 
teeth even fall out three years earlier in one child than in another ;: 
nay, so frequently are some of them retained altogether, that it would 
appear necessary to be assured of the forward state of the adult 
tooth before the tooth of the first set should be thoughtlessly drawn, 

The jaw-bones are still so small, that the second set of teeth must 
rise slowly and in succession, else they would be crowded into too 
small a circle, and of course turned from their proper direction. 

The incisores of the under jaw are loose commonly when the 
anterior of the permanent molares are thrusting up the gum. The 
permanent central incisores soon after appear, and in two or three 
months more those of the upper jaw appear. In three or four 
months the lateral incisores of the lower jaw are loose, and the per- 
manent teeth appear at the same time with the anterior molares. 
The lateral incisores of the upper jaw follow next ; and in from six 


* The figure exhibits a section of the lower jaw, at that period when the milk teeth 
hare all risen, and when the permanent teeth are preparing in the jaw. 
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; OF THE TEETH. 
to twelve months more, the temporary molares loosen, the long 
fangs of the cuspidati retaining their hold some time longer. 

The anterior molares and the cuspidati falling, are succeeded 
about the ninth year by the second of the bicuspides and the cuspi- 
dati.. The posterior of x bicuspides take place of the anterior of 
the molares about the tenth or eleventh year ; the second permanent 


molaris does not appear for five or six years from the commence- 
ment of the appearance of the permanent teeth. The jaw ires 
the 


its full proportion about the age of eighteen or twenty, W 
third molaris, or the dens sapientie, makes its appearance. This 
tooth is shorter and smaller, and is inclined more inward than the 


others. Its fangs are less regular and distinct, being often squeezed . 


together. rom the cuspidati to the last grinder, the fangs are be- 


coming much shorter, and from the first incisor to the last grinder, _ 


the teeth stand less out from the sockets and gums. 
OF THE STRUCTURE OF THE TEETH. 


A tooth consists of these parts :—The snamet (A), a peculiarly 
A hard layer of matter composing the surface of the 
‘“» body of the tooth. The internal part, or bone of 
~ the tooth (B), is less stony and hard than the enamel, 
but of a firmer structure and more compact than 
common bone. In regard to the form. of the tooth, 
we may observe, that it is divided into the crown, 
the neck, and the fangs, or roots of the tooth, which 
go deep into the jaw. There is a cavity in the body of the tooth 
(C), and the tube of the fangs communicates with it. This cavity 
receives vessels for supplying the remains of that substance upon 


which the tooth was originally formed. The roots of the teeth are. 


received into the jaw by that kind of articulation which was c 
gomphosis. They are not firmly wedged into the bone, for in con- 
sequence of maceration, and the destruction of the soft parts, the 
teet c= from the skull. There is between the tooth and its 
socket in the jaw a common periosteum. . 4 

Or Tue enamen.—The surface of a tooth, that which appears 
above the gum, is covered with a very dense hard layer of matter, 
which has been called the enamel,* In this term there is some de- 
gree of impropriety, as assimilating an animal production with a 
vitreous substance, although the enamel very widely differs from the 
glassy fracture when broken. This matter bestows the most essen- 
tial quality of hardness on the teeth ; and when the enamel is broken 
off, and the body of the tooth exposed, the bony part quickly 


8. 
The enamel is the hardest production of the animal body ; it 
strikes fire with steel. Inclhiurch-yard skulls it is observed to remain 


* This section of the tooth is a plan; for in our preparations we make the bone 
black by burning to exhibit the enamel contrasted with it. In this figure the bone is 
white, and the enamel black. i 

In brates there is a considerable variety in the relative form of the enamel and 
he the tooth; but it is always laid with reference to the friction against the 
t v. i as , protect it from the effects of attrition. 
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undecayed when tlre centre of the tooth has fallen into dust. 1¢ hax 
been found that the component parts of the enamel are nearly the 
same with those of bone. In bone, the phosphate of lime is depo- 
sited on the membranes, or cartilage, but this hardening matter of 
bones is a secretion from the vessels of the part, and is accumulated 
around the vessels themselves : it is still within the control of their 
action, and is suffering that succession of changes peculiar to a living 
part. In the enamel, the phosphate of lime has been deposited in 
union with a portion of animal gluten, and has no vascularity, nor 
does it suffer any change from the influence of the living system. 
Although the hardening matter be principally phosphate of lime, 
small proportion ef the carbonate of lime enters into the composition 
both of bone andof enamel. Butin enamel, according to Morichini 
and Gay Lussac, there is fluat of lime, to which ingredient these 
chemists attribute the hardness of this crust.* | 

Although we call the earthy deposite the hardening matter, yet it 
is the union of the glutinous matter which bestows the extreme hard- 
ness: for, when the tooth is as yet within the jaw, and in an earlier 
stage of its formation, the deposition is soft, and its surface rough ; but, 
by a change of action in the secreting surface, which throws out this 
fluid, the first deposition is penetrated with a secretion, which either 
by this penetration simply, or by causing a new apposition of its 
parts, (its structate indeed looks like crystallization,) bestows the 
density and extreme hardness on the crust or enamel. 

When an animal is fed with madder, the colouring matter coming, 
in the course of the circulation, in contact with the earth of bone, is 
attracted by it, and is deposited upon it in a beautiful red colour. 
This colouring matter penetrates more than injection can be made to 
do in the’dead body ; and, as by this process of feeding, the enamel 

_is not tinged, we have a convincing proof that the vascular system 
has no operation on the enamel after it is formed. 

In the marmot, beaver, and squirrel, the enamel is of a nut-brown 
colour, on the anterior surface of the incisor teeth. ‘The molares of 
some of the cloven-hoofed animals are covered with a black vitreous 
matter, and sometimes they have a crust of a shining substance like 
bronze. In the grinding teeth of the graminivorous animals, the 
arrangement of the enamel is quite peculiar, 


* By Mr. Hatchett’s Experiments, (Philos. Transact. 1799,) we learn that bone 
consists of phosphate of lime, with a small proportion of carbonate of lime. The 
shell of the crab and lobster consists of phosphate of lime and carbonate of lime, 
the latter being in the greatest quantity. The testaceous shells consist entirely of 
carbonate of lime. The matter of bone and teeth consists of phosphate of lime and 
a small portion of carbonate deposited in the interstices of an animal substance, 
which is of the nature of cartilage, and proves to be gelatine. The bones of fish differ 
from those of man and brutes, in the larger proportion of animal substance. These 
chemical facts are, however, of little import to the anatomist: he is desirous of 

owing what property of life these parts are endowed with; whether they are 
formed by a final deposition, or are still under the influence of the circulating vessels, 
whether they possess a principle of self-preservation independent of vascularity, or 
are like common dead matter altogether out of the system. 

The formation of bone has been very fully described. The formation of shell is 
more like that of teeth. The t us shell consists of layers ; the layers are 
formed successively by secretion from the animal body, and each successive layer , 
broader than the a ans to the increased circumference of the anit 
Reaumur broke the shell of a snail, and he found that when he covered the surface 
of the creature and prevented the exudation, no shell was formed. 


ee 


Of THE TEETH. 


From the composition of the enamel, we must be aware of the 
bad effect of acidulated washes and powders to the teeth: they dis- 
solve the surface, and give a deceitful whiteness to the teeth; they 
erode the surface, which it is not in the constitution of the part to 
restore. 


OF THE CENTRAL BONY PART OF THE TOOTH. 


The chemical composition, and the manner of combination of the 
matter forming the central part of the tooth, and of the fangs, is simi- 
lar te other bones of the body; but when we examine the hardness 
and the density of the tooth, and see that it is not even porous, or ap- 
parently capable of giving passage to vessels, we conclude that it is 
not vascular, and are apt to suppose that it holds its connection with 
the living jaw-bone by some other tenor than that of vessels, or the 
circulation of the blood through it. ‘The body and fangs of a tooth 
are covered with a periosteum like other bones. Tie vascularity of 
the periosteum, which surrounds the tooth, and the vessels which 
enter by the fangs te the cavity of the tooth, seem to be a provi- 
sion for supplying them plentifully with blood; but on further 
examination, it will prove to be a means only of fixing the tooth in 
the socket, and of preserving the sensibility of the nerve in the cavity 
of the tooth. . As the bony part of the tooth has often been co- 
loured by feeding young animals with madder, it might deceive some 
¢o suppose that there is blood circulating through the body of the 
tooth, and that the tooth undergoes the same changes by absorption 


which the other bones are proved todo. But these experiments may © 
' have been made while the teeth were forming by a secretion from 


the pulp, and of course they might be coloured without the experi- 
ment affording a fair proof that the circulation continues in the tooth 
after it is formed. . 


@F THE VASCULARITY AND CONSTITUTION OF THE BONY PART oF , 


THE TOOTH. 
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The teeth undergo changes of colour in the living body, to which _ 


it would appear they could not be liable as dead matter. They be- 
come yellow, transparent, and brittle with old age; and when a tooth 
has been knocked from its socket, and replaced, dentists have ob- 
served that it loses its whiteness, and senate a darker hue, 

- The absorption of the roots in consequence.of the caries of the 
body of the tooth, and the absorption of the fangs of the deciduous 
teeth, are further alleged in proof of their vascularity ; not only the 
pressure of the rising tooth on the fangs of the temporary teeth will 
cause an absorption of the latter, but the fangs of the temporary teeth 

J and be absorbed, so as to drop out without the mechanic 
ressure of the permanent teeth, and before they have advanced to 
in contact with the former. Of what nature is this absorption of 
the fangs of the deciduous teeth? Is it an influence commencing in 
the Sachs or is it the agency of the vascular substance around the 
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The teeth seem acutely sensible ; but a little consideration teaches 
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OF THE TEETH. 


hare idistince of the teeth is not endowe 
} it must be the remains of the vascular pulp, 
sribed, occupying the centre of the tooth, hich being supplied 
Wirtorve., gives the acute pain in tooth-ache. It is as a medium 
communicating or abstracting heat, that the condition of the tooth is 
attended with pain. When wrought upon by the dentist’s file, no sen- 
sation is produced unless the tremor be communicated to the centre 
or unless the abrading, or cutting instruments, be so plied as to heat 
the tooth; then angeme pain is produced from the heat communi- 
eated to the centre; and so ice or extremely cold liquids, taken into 
the mouth, produce pain, from the cold — the pulp through 
the body of the tooth. se 
As living parts, the teeth have adhesion to the periosteum, and are 
connected with their internal pulp; but when they spoil, and are 
eroded, the disease spreads inwardly, probably destroying the life of 
the bony part of the tooth, the progress of which disease is marked 


_ by a change of colour penetrating beyond the caries towards the 
centre of the tooth. | When this discoloration has reached the 


internal surface, the pain of tooth-ache is excited ; the pulp, vascular 
and supplied with nerves, inflames, from a want of accordance with 
the altered state of the tooth, just as the dead surface of a bone will 
i 5 the central periosteum and marrow. ‘The extreme pain pro- 
duced by this state of the tooth probably proceeds from the delicate 
and Aine tof pulp swelling in the confinement of the cavity of the 
tooth. 

In caries of the teeth, the body of the tooth is discoloured deep 
in its substance lo efore the pulp of the central cavity is exposed 
by the progress of the caries. No exfoliation, or exostosis, takes place 
upon that part of the tooth which is above the gum, which, however, 
some say, may be owing to the mere compactness of the ossific de- 
positions. 

_{n the further consideration of this subject, there are circumstances 
which will make us conclude that there is no vascular action in the 
teeth, andincline us to believe that they possess alow degree of life, in- 
dependent of vascular action. Supposing the bony part of the tooth 
to be vascular, and to possess the principle of life, is not the firm ad- 
hesion and contact of the enamel to the body of the tooth a curious 
instance of a part destitute of life adheri the surface of a li 
part, without producing the common effects of excitement and 
foliation, or inflammation in the latter ? 

In rickets, and mollities ossium, and other ith debility in 

| the body wastes, or the growth is retarded, the grown teeth 
altered in their form or properties. The effects which we 

perceive in the bony system under these diseases, are produc 


_ the activity of the absorbents prevailing over the action of 


__-vessels ; while in the teeth no such effect can take place, if Pre-reed 


raion Se nvaaaition 6s bony matter which is not r . 

nor su to the revolution of deposition and ‘re-absorption, which 
takes eleee in other of the body. | Accordingly y, we find in 
rickets, where the h bone yields, and where the jaw-bone itself 
is distorted or spas in its pag by the actions of its muscles, oa 


“ 
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the jaws are Tei and interrupted in their vth. _ The conse- 


~ quence of this is, that the teeth form a lar Jew, 
and give a characteristic protuberance to the mouth” 
I must here observe, however, a child is in i tea health 


during the formation of the teeth, they are often deficient in form, or 
the crust of enamel-which covers them, is irregular, and which cir- 
cumstances continue through life. 

When an adult tooth of one jaw is lost, there appears to be a 
growth of the tooth of the opposite jaw ; but I believe the tooth only 
projects from its socket a little further, in consequence of the want 
of that pitiese. to which ‘ naturally accommodated. The teeth 
sted ion and seem to grow. This is 
, bu itisof the nature of the first formation of the 
tooth pony from the pulp ;* for while the tooth wastes by at- 


psc ned on its Amwnatd edge, it continues to grow by addition from the — 


oushed forwards. 
‘been said of balls being found in elephants’ ‘teeth,.as 


billodie considered to be a proof of the it ation of t 
fo cet of its vascularity. The specimens in the collections 
aller, Blumenbach and Monro, are quoted. I possess a great 
variety of these specimens, of both iron and leaden balls immersed in 
the ivory of the elephant’s tusk, but they prove that the pulp continu- 
ing to secrete bony matter, ‘has enveloped the ball after it has 
pierced the shell of the tooth. | 
_ _» The roots of the teeth are sometimes found enlarged, distorted, or 
with exostosis formed upon them. Again the cavity of the tooth i is 


found ~ up with what appears to be new matter, or aroundthe 


find a small sac of pus, which is drawn out in extract- 


ing the nate Nevertheless, in these examples of disease, there are 


no unequivocal marks of vascular action in the tooth; the unusual 
form, or exostosis of the roots, i is produced by an original defect in 
the formation, ‘The filling up ofthe cavity of the tooth is caused in 
the same way, ap resumed ossific action of the pulp, in con- 

a of the di destruction of the body of the tooth ; 
surround the fangs are caused by the death 


10 living parts, ana becomes a source of irritat 
inting of teeth presents another very int 
= will adhere 


» bones, the bony matte’ ulated around the — 


oth, in consequence of which it has lost its sympathy with 


eed drawn, and placed th 
sr 
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here ; it has become a dead part, and the living substance refuses to 
unite with it. Again, and in opposition to this, is it not very extra- 
ordinary that a tooth may be burnt by chemical agents, or the actual 
cautery, down to the centre, and yet retain its hold; or that the 
body of the tooth may be cut off, and a new tooth fixed into it by a 
pivot? Had the teeth any vascular action, this torturing would 
cause re-action and disease inthem. No doubt sometimes very dis- 
tressing effects are produced by these operations, as tetanus, ab- 
scess in the jaws, &c. ; but this happens in consequence of the 
central nerve being bruised by the wedging of the pivot in the cavity 
of the tooth, or by the roots of the tooth becoming, as dead bodies, 
a source of irritation to the surrounding sockets. 

Or THE GumMs.—The necks of the teeth are surrounded by the 
gums, a red, vascular, but firm substance, which covers the alveolar 
processes. To the bone and to the teeth the gums adhere very 
strongly, but the edge touching the tooth is loose. The gums have 
little sensibility in their healthy and sound state ; and by mastica- 
tion, when the teeth are lost, they gain a degree of hardness which 
proves almost a substitute for the teeth. The use of the gum is 
chiefly to give firmness to the teeth, and at the same time, to give 
them that kind of support which breaks the jar of bony contact. 
Like the alveolar process, the gums have a secret connection with 
the state of the teeth. Before the milk-teeth appear, there is a firm 
ridge which runs along the gums, but this is thrown off, or wastes 
with the rising of the teeth: and as the teeth rise, the proper gums 
grow, and embrace them firmly. The gum is firm, and in close ad- 
hesion, when the teeth are healthy ; loose, spongy, or shrunk, when 
they are diseased. The only means of operating upon the general 
state of the teeth is through the gum: ; and by keeping them in a 
state of healthy action, by the brush and tinctures, the dentist fixes 
the teeth, and preserves them healthy ; but when they are allowed 
to be loose and spongy, and subject to frequent bleeding, (which is 


improperly called a scorbutie state,) the teeth become loose, and the 


gums too sensible. If a healthy tooth be implanted in the jaw, the 
gum grows up around it, and adheres to it; but if it be dead or 
diseased, the gum ulcerates, loosens, and shrinks from it ; and this 
pom of the gums is soon followed by the absorption of the 
socket. 

We must conclude, that the whole of the phenomena displayed 
in the formation, adhesion, and diseases of the teeth, show them to 
be possessed of life, and that they have a correspondence or sym- 
pathy with the surrounding parts. But are we prepared to acqui- 
esce in the opinion of Mr. Hunter, that they possess vitality while 
yet they have no vescular action within them? We naturally say, 
how can such vitality exist independently of a circulation? In 
answer to this, there are not wanting examples of an obscure and 
low degree of life existing in animals, ova, or seeds, for seasons, 
without a circulation ; and if for seasons, why not for a term of 
life? We never observe the animal economy providing superfluously ; 
and since there is no instance to be observed in which the teeth 
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have shown a power of renovation, why should they be possessed 
of vascularity and action to no useful purpose? All that seems ne- 
cessary to them is, that they should firmly adhere without acting as 
a foreign and extraneous body to the surrounding parts, and this, 
vitality, without vascular action, seems calculated to provide. 


OF THE FORMATION AND GROWTH OF THE TEETH. 


In this figure we see the milk-teeth of one side of the lower jaw 
prepared to rise above 

the gum. They are 
4 in their distinct bony 
Myagycelis, and also sur- 
rounded with their 
membranous sacs.— 
The first of the per- 


seen in a State of ad- 
vancement. — 

In the jaws of a child newly born, there are contained two sets 
of teeth as it were in embryo: the deciduous, temporary, or milk- 
teeth: and the permanent teeth. ‘The necessity for this double set 
of teeth evidently is to be found in the incapacity of alteration of 
shape or size in the teeth, as in other parts of the body ; the smaller 
teeth, which rise first, and are adapted to the curve and size of the 
jaw-bone of an infant, require to be succeeded by others, larger, 
stronger, and carrying their roots 
deeper in the jaw. 

Each tooth is formed in a little 


of the fcetus, or child, under the 
vascular gum, and connected 
_ withit. A. is the sac containing’ 
the milk-tooth: B. the sac of the 
permanent tooth attached to the 
sac of the milk-tooth. 

When we open one of these sacs at an early period of the for- 
mation of the tooth, a very curious appearance presents itself: a 
little shell of bone is seen within the sac, but no enamel is yet 
formed. Upon raising the shell of bone, which is of the shape of 

h, and is the outer layer of the bony substance of the tooth, 
| vascular stool, or pulp,* is found to have been the mould on 
+h this outer layer of ossific matter has been formed ; and a fur- 

ther observation will lead us to conclude, that this bony part of the 
in the progress of being formed by successive layers of 
matter thrown out from the surface of this vascular pulp ; though 


* Le noyan, la coque, or le germe de Ja dent, by the French authors. _ 


manent teeth is also 


sac, which lies between the plates’ ° 
of bone that form the jaw-bone © 
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many have explained’ the formation of the tooth, by 
supposing that the layers of this pulp were st “<i 
sively ossified. A. is the pulp on which the 
\\ formed: B. the sac opened, which s the 
My pulp and new tooth, and which secrets ace 
PC. the shell of the new tooth taken off the Pa A. 
to which of course it corresponds mccurately if 
shape. é 
1 If we now turn our attention to the 
iy teeth which we know to be later of See Oe 
gum, we shall find the ossification still less advan 


and a mere point, or perhaps several points of the deposited m atter 
on the top of the pulp. ea 
The pulp, or vascular papilla on which the tooth is formed, has 
not only this peculiar property of ossification, or rather secretion of 
ossific matter, but, as the period of revolution advances, where it 


forms the rudiments of the molares for example, its base splits so as. 
to form the mould of two, three, or four fangs, or roots ; for around 
these divisions of the pulp the ossific matter is thrown out so as to 
form a tube, continued downwards from the body of the tooth. 
Gradually, and by successive layers of matter on the inside of this 
tube, it becomes astrong root, or fang, and the bony matter has so 
encroached on the cavity, that only a small canal remains, and the 
appearance of og pulp is quite altered, having shrunk in this nar- 
row space. 

We have said that the tooth forming on its pulp, or vascular bed, 
is surrounded with a membrane, giving the whole the appearance of 
a littlesac. This membrane has also an important use. It is vascu- 
lar also as the pulp is, but it is more connected with the gums, and 

-» receives its vessels from the surface, while the pulp, lying under the 
shell of the tooth, receives its blood-vessels from that branch of the 
internal maxillary artery which takes its course in the jaw. 

The enamel is formed after the baw of the tooth has considerably 
advanced towards its perfect form. is formed by a secretion from 
the capsule, or membrane, whic’ ts the teeth,* and which is 
‘originally continuous with the lower part of the pulp. The enamel 
is thicker at the point, and on the body of the tooth, than at its neck. 
Mr. Hunter supposed that the capsule always secreting, and the 
upper part of the tooth being formed first, it would follow of course, 
that the point and body of the tooth would be covered with a thicker 
deposition ; but it rather appears that that part of the sac opposite 
to the upper part, and body of the tooth, has a greater power of 
secreting, being in truth more vascular and spongy ; for the whole of 
the body of the bony part of the tooth i is formed before the enamel 
invests the tooth. 

he: _ Weare indebted to M. Herissant for much of the explanation of 

; the manner in which the enamel is formed. He describes the sac, 

its attachment to the has p and to the neck of the teetli,—as the tooth 


* This outer sac has been called chorion, from the numerous yessels distributed 
upon it. 
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advances to its perfect form, the sac also changes. At first it is 
delicate and thin, but it thickens apace. And he asserts, that if after 
press is begun you examine the inner surface of it with a 
ill perceive it to be composed of little vesicles in regular 

ch sometimes have a limpid fluid contained in them. 
ided upon the surface of the teeth he supposes to form 
e explains also how this sac, originally investing the 
of the tooth, being pierced by the edge of the tooth, 
0th rising through it, is inverted, and by still keeping its 
with the circle of the crown of the tooth, rises up in con- 

1 the gum, and in some degree formghe new gum which 


> 
mes 
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hich encloses the rudiments of the tooth consists of a 
. The outer membrane is of a looser texture, and 
ne inner is vascular also, but delicate and soft. 

Hu that while the tooth is within the gum, there is always 
mucilaginous fluid like the sinovia in the joints between this mem- 
ane and the pulp of the tooth. I do not imagine that the enamel 

is produced by the concretion of this humour, which we may find at 
any period of the growth of the body of the tooth; but that the 
secreting surface changes the nature of its action, when the bone of 
the tooth is perfected in its outer layer, and that it then throws out 
the matter which consolidates into enamel. 


This subject of the formation of teeth would be incomplete if we — 


left unexplained the peculiar structure of the teeth of graminivorous 
. . 


Mr. Corse, in a curious paper in the Philosophical Transactions 
of London for the year 1799, describes the grinding tooth of an 
_ elephant in the following terms :—In describing the structure of the 
grinders, it must be observed, that a grinder is composed of several 
distinct laminz or teeth, each covered with its proper enamel ; and 
that these teeth are merely joined to each other by an intermediate 
softer substance, acting like cement. _ 
The structure of the iat 
appear very curious, being con 1 of a number of perpendicular 
lamine, which may be considered as so many teeth, each covered 
with a strong enamel, and joined to one another by the common 
osseous matter. This being much softer than the enamel, wears 
away faster, by the mastication of the food; and, in a few months 
after some of these teeth cut the gum, the enamel remains consider- 
ably higher, so that the surface of each grinder soon acquires a 
ribbed appearance, as if originally formed with ridges. 
| ‘Ay pulp of graminivorous animals is not shaped like that which 


human tooth ; it consists of several processes united at — 


= ir base. The capsule has also processes which hang into the 
i of the pulp ; the pulp forms a shell of bone which in time 
covers it. The processes of the capsul@ which of course hang into” 
the interstices of this layer of bone, (which has taken the exact form 
of the pulp,) form over the bone layers of enamel. The tooth now 
consists of conical processes of bone, united at their roots, and the 
surfaces of these processes have deposited on them the enamel. The 
Vou. LV m * : ee Dlr 
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even from the first glance, must . 
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_be seen so early as in the foetus of the seventh or eighth month ; 
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membranous productions of the capsule having completed the 


enamel, change the nature of their secretion somewhat, and throw 
out a bony matter which Dr. Blake has called the crusta petrosa. 
By the formation of this last matter of the tooth, the processes w 


- secrete are encroached upon so much, that they- shrink altogether, 
and into the place left by them, after they have lost their power of 


secreting, foreign matter is sometimes introduced by mastication.* 
The effect of this formation is to make the layers of the enamel 
pervade the whole substance of the tooth, the better to make it stand 
against the continued attrition necessary in the grinding and rumina- 
tion of the herbivofus and graminivorous animals. The grinding 
teeth of the purely carnivorous animals, as of the lion and tiger, 
close like the blades of scissors: they are prevented by the long 
canine teeth from moving laterally; and as they are not subject to 
attrition, the enamel only covers their surfaces. 
OF THE GROWTH OF THE SECOND SET OF TEETH, AND THE SHEDDING 
OF THE FIRST, y 


The teeth of the first, or deciduous set, are twenty in number. 
They are small, being adapted for the jaws of a child; they are 
destined to be shed, and to give place to the adult, or permanent 
set of teeth. Accordingly, in observing the progress of the forma- 
tion of this first set of teeth, the rudiments of the second may also 


and in the fifth and sixth month after birth, the ossification begir 
them. The rudiment of the permanent tooth may be observe Sang 
when the sac which contains it is very small, and appears 


filament stretching up to the neck of the sac of the deciduoas tooth. t 


These sacs lie on the inner side of the jaw-bone, and when 
advanced, the necks of the two sacs (both as yet under the “gum) 
are united ; but when the first teeth are fully formed, and have risen 
re the ‘guit, the alveolar processes have been at the same time 
ed around them, and now the sacs of the permanent teeth have 
mection with the gums through a small foramen in the jaw- 
bone, behind the space through which the first teeth have risen. 
The opinion entertained, that the second set of teeth push out the 
first, is erroneous, for the change on the deciduous and the growing 
teeth seems to be influenced by laws of coincidence, indeed, but not 
of mechanical action. Sometimes we observe the falling tooth 
wasted at the root, or on the side of the fang, by the pressure of the 
nsing tooth. Now here we should suppose that the newly formed 
tooth should be the most apt to be absorbed by the pressure of the 
root of the deciduous tooth, did we not recollect that the new tooth 
is invested with the hard enamel, while the pressure on the other is 
upon the bony root. But. there is more than this necessary to the 
explanation of the sheddingrof the teeth, for often the fang is wasted, 


and the tooth adheres only by the gum, and the permanent tooth has 


made little progress in its elevation, and has not pressed upon it. 


*Seea ‘paper of Mr. Home’s in the Philosophical Transactions, and Dr, Blake's 
fnaugural Dissertation. 
t See the two figures in page 151, 


* 


— 


oF THE TEETH. 


This decay and wasting ev. the fangs of the teeth looks more like 
@ satisfactory proof of their vascularity, than any other change to 
which they are subject. Yet there seems to be no reason why we 
not suppose, that as the rudiments of the teeth rise into action 
| particular time, and form the bony centre of the tooth, the de- 
comand should be effected by similar laws; than at a particular 
period the tooth should decay, and that the deeay of the tooth should 
begin with the ys diagnos tn fangs. Has the bony part of the 
tooth a tendency to independently of a circulation of blood 
through it? and as the roots waste, do the surrounding vascular parts 
absorb its substance ? or, does the surrounding vascular substance 
operate ¢ on the tooth dissolving, and absorbing it, as it is said a dead 
bone is absorbed, when placed upon an ulcer ? 
When the internal vascular substance of a tooth is destroyed, it 
pom not waste: when teeth are pivoted, their roots remain twenty 


without wasting or being absorbed ; and when the vascular 
a ‘the milk-teeth is destroyed, their roots waste no more, and 
they ue adhering to the gum. This seems to point to the 


internal membrane of the tooth as the means of its absorption. 

It is no proof of the first set being pushed out by the second set of 
teeth, that if the permanent teeth do not rise, the first will remain, 
their roots unwasted and firm, even to old age ; for still I contend, 

ere is an agreement and coincidence between the two sets of 
teeth in neil changes, and also in the alveoli by which they are 
d; but this is not produced by the pressure of the rising 


c Vh en a dentist sees a tooth seated out of the proper line, : 


3 i and finds that he has made the mistake of extracting 

t tooth, letting the milk-tooth remain, he must not expect 

: milk-tooth will keep its place, for the contrary will happen ; 

it will im general fall out. 

; The old and the new teeth are lodged i in distinct compar taeatas ad 
thej jaw-bone, and, whatis more curious, their alveoli are distinct ; for 

thetoot of the first teeth decay, their alveolar processes are a 

hile again, as the new teeth rise from their deep seat in the jaw- 

the are accompanied with new alveoli; and the chief art of th 

halo in shifting the seat of the teeth, is gradually to push hem 


tities: jaw, notwithstanding the bony partitions or alveoli. and ; 


processes, so as to bring them into equal and seemly lines. It is 

to observe, that the alveoli will by the falling out of one 

am the operation of wedging between the teeth, change elr 
place in the jaw. 

When a tooth is lost, it appears as if the space it occupied were 

Le filled up by an increased thickness of the adjacent teeth, , and 

y by the lengthening of that which is opposite : indeed, this 

SS ance has been brought as a proof of the continual growth of 

teeth. But there isa fallacy in the observation ; for when the space 

appears to have become narrow by the approximation of the two 


* teeth, it is not owing to any increase. of their breadth, but 


r moving from that side where they are well supported to the 


dither Cee: they are not. For this reason they get an inclined 


___. direction ; and this inclination may be observed in several of the ad- 


joining teeth. 


‘ 
REVIEW OF THE SKELETON, 
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No circumstance can better illustrate how perfect the dependence 
of the alveoli is upon the teeth, than that of their being thrown off 
with them in extensive exfoliations. I have a specimen of this in 
my Collection, where the whole circle of the alveolar processes and 
teeth is thrown off. This happened after the confluent small-pox. 
I think I recollect a similar case occurring to Dr. Blake. In those 
tumours which arise from the alveoli and gums, filling the mouth 
with a cancerous mass, and softening the upper part of the jaw, 
there is no eradicating the disease but by taking away the whole 
adventitious part of the jaw which belongs to the teeth, and leaving 
only the firmer base. Sut even this operation will be too often 
unsuccessful. 
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REVIEW OF THE SKELETON. 


AtrnoueH we are obliged to study the parts of the human body 
separately, in what we choose to call systems, as the bones, the mus- 
cles, the blood-vessels, yet these in nature form one system, and 
have the most intimate correspondence. The bones correspond 
with the muscular parts ; and as the strength of the muscular frame 
distinguishes the male, so the male skeleton is marked by stronger 
and heavier bones, where all the processes and tubercles are more 
distinctly marked. It is for the same reason that the skeleton of an 
athletic man is valuable, because, corresponding with the fulness 
~ symmetry of the muscular frame, that activity which has per- 

ted the moving parts, has added distinctness to all the points of 
demonstration of the bones. It is a correspondence of the same 
kind which accounts for the bones of a man suddenly cut off in the 
vigour of health and exercise, being hard as ivory, compared with 
the bones of one who has lived an indolent life, or has long lain in 
sickness, 

The skeleton of woman is further distinguished from that of man : 
1. By the depth of the vertebre ; 2. The narrowness of the lower 
part of the thorax; 3. The sternum shorter, and more projecting ; 
4. The diameters of the.pelvis greater; the sacrum more hollow, 
as well as broader ; the os coccygis slender and more flexible at its 
articulation ; 5. The acetabula more distant; 6. The thigh bones 
more oblique in their position under the body ; 7. The feet small, 
and the toes more pointed outward ; 8. The bones of the face 
smaller, and the cavities less developed. To these are added a 
peculiarity in the sagittal sutures, since the lateral divisions of the 
os frontis are later of being joined than in man. 

As to the height of the human skeleton, we have, in the collec- 
tions in London, skeletons of the natural form, varying, from eight 
feet two inches, to thirty-five inches in height. However we may 
account for the giant height, the dwarf is undoubtedly disease, a dis- 
eased limitation of the growth of the whole body, as we sometimes 
see of individual parts of the body. 

In reviewing the general form of the skeleton, we are naturally 
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called to observe the sprve. We see that it has three offices com- 
bined : to support the head and trunk as a column under the weight ; 
to lodge and give passage to the spinal marrow ; and to afford at- 
tachment to the muscles of trunk. And these uses both ex- 
plain and give importance to thé accidents and diseases to which it 
is subjected. The incumbent pressure explains why it sinks down 
distorted by defect of the earth of bone, in rickets, and mollities 
ossium ; why being fractured, the accident. is fatal, from the injury 
to the marrow ; and why, in dislocation of the vertebra from the 
same complication, the membranes of the spinal marrow become 
inflamed, and the unfortunate patient drags his extremities, feeble 
through paralysis, and like a wounded snake. _ 

But the natural curves, or forms of the spine, are subjects of 
interest. And, first, we may observe, that the spine of an infant 
is not so pyramidal asin the adult. It is some time before the ver- 
tebre of the loins assume their just form. The spine of an infant 
is straight, compared with the column of the adult; by which we 
see that there is a growth and gradual change in the conformation 
of the chain of bones, fitting them for the erect posture. We must 
never lose sight of the grand purpose of this chain of bones ; that 
it is to support the head on an elastic column. This explains the 
curves which are given to it. Had all the bones been joined in a 
right line, a fatal shock might have been given to the brain before 
the spine had bent or inclined at all. By the curves of the column 
this is rendered impossible ; the direction is already given, and it is 
prepared to sink or yield on the slightest pressure. In the adult, 
the direction of the lumbar vertebre, forward from the sacrum, pro- 
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tects the spine in the motion of the body ; for if the spine stood 
perpendicularly, its base would be jarred in the forward motions of 
the body. The motions of the trunk following the propelling 
power of the lower extremities, it is of much consequence that the 


Jine in which the force is applied, shouid not be Jateral to the 


column; but in the direction of the bodies of vertebra, that is in 
the line A. B. By this inclination forward the pressure falls per- 
pendicularly on the bodies of the vertebrae. Instead of the jar 
coming on the point C, the force is distributed over several verte- 
bre. ‘The motion of the body forward, instead of tending to dis- 
join the first lumbar vertebra from the sacrum, and to make it go by 
the board, like a mast of a ship, tends to press the surface of the 
one. bone against the other. The receding of the spine in the 
thorax i is to expand that cavity, but it again inclines forward, that 
the head may be sustained perpen orn. over the centre of 
motion in the pelvis. In reviewing the building up of the column, 
there are three points which possess more,extensive motion, and 
which, on that very account, are more subject to accident and to 
disease. ‘The first is the junction of the vertebra of the back to 
those of the loins; for as the vertebre of the back constitute the 
most unyielding part of the chain ; where they terminate below, the 
flexibility of the adjoining piece must be the greater, and _propor- 
tionally weaker—a fishing-rod breaks close to the joining, because 
the part joined is inflexible. 

As some introduction to the study of the deformities of this 
column, we may observe the necessary consequence of growth and 
stature. We cannot fail to observe, that a little fat man carries 


himself perpendicularly, throwing the body backward, as it were, 


briskly, for which he is accused of conceit ; when it is no more than 
balancing the anterior weight of his belly, by throwing back the 
trunk and shoulders. And so the incessus of a pregnant woman 
is stately, and she is accused of carrying her burden proudly, when, 
it may be, there is more shame than pride ; yet she must throw the 
body back, to poise the increased weight of her condition. It is 
upon the same principle, that parents have so much trouble with a 
tall and thin young person, who naturally stoops, since the spine 
and head are always brought to bear perpendicularly over the 
sacrum and the want of filling up, and consequent comparative de- 
ficiency of weight in front, makes the head and shoulders project 
forward. The Awe being a flexible column, produces that consent 
through the whole body, to which the eye is familiar, without our 
seeking to account for it. The stiff knee, and the erect position of 
the head, correspond, just as the relaxed knees, and the pelvis pro- 
jecting backwards in old age, is accompanied with the curve in the 
back and the stoop of the neck and shoulders. These natural con- 
sequences should be well considered by those who append weights 
to young people to correct their carriage, when they should be at- 
tending to the conformation and the natural exercise of the trunk 
and limbs. ‘ 

It has been explained how the petvis stands, as an arch between 
the spine and the lower extremities. From the term pelvis, and 
from the manner in which the student has these collected bones de- 
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monstrated to him, he is apt to forget how they stand in relation to 
the body. If a line were drawn perpendicularly from the centre of 
the brim of the pelvis, that line would come through the umbilicus: 
If that line were carried through the cavity of the pelvis, equidistant 
from the sacrum and pubis in all its course, it would form a curve 
D. E.; and this curved line, passing through the pelvis, is properly 
the axis of the pelvis. It is the line in which the child’s head de- 
scends ; it is the line in which instruments are used: the forceps in 
midwifery, the gorget in lithotomy ; the trocar in puncturing the 
bladder, must also be used with due regard to this line. And now 
that the bones are contemplated in their natural relation, we see into 
what form the pelvis will be distorted, by the combined influence of 
rickets, pressure, and the progress of growth in the bones. The 
arch receives the pressure in three points; on the acetabula, where 
they rest on the thigh-bones, and on the sacrum, which, like the 
key-stone of an arch, closes the bones of the pelvis, and supports 
the column of the spine and the incumbent weight of the body. The 
consequence of this is, that the distorted pelvis assumes, most fre- 
quently, a triangular form. Sometimes, however, the ossa pubis are 
pressed in so uniformly as to give the pelvis a flattened form; and 
the accoucheur would do well to consider the form of the distorted 
pelvis, before he gives out his absolute rule, regarding what is to be 
done in certain degrees of diminished diameter in the brim and outlet 
of the pelvis. 

The size and strength of the lower extremities, at once declare 
the provision of the human skeleton, for the upright position, and 


«= 


that there is no true biped but man. The admirable adaptation of © 


all creatures to their condition, and the provision of monkeys and 
apes to climb and spring among the branches of trees, has given rise 
to long and useless speculations, not very creditable to philosophy. 
These creatures are of the class quadrumanus ; their hind feet are 
as perfect instruments of prehension as their paws, which shows the 
limited object of their structure. 


The human feet have a combination of bones, of greater strength, 


solidity, and breadth than those of any animal: no other animal rests 


upon the os calcis ; the cloven-hoofed animals touch the ground with | 


the third phalanges only, and even the simiz and the bears have 
their os calcis raised. The size, form, and position of the os calcis 
is, therefore, a remarkable peculiarity in the human skeleton. ‘Then 
we must admire the arches of the foot, so curiously calculated to 
unite elasticity with strength ; the foundations of the Eddystone 
being not meres intended for security ; nor should we for- 
get the provision in the early ossification of the os calcis and the bones 
of the tarsus, while yet the bones of the hand are imperfectly formed. 
illy observation is copied through many books, that we owe the 
sition of the toe to the dancing-master ; every thing in the shape 
‘the bones of the lower extremity, and the insertion of the muscles, 
conform to this object ; and it is not unimportant, being that which 
gives elasticity, freedom, and, consequently, elegance to the motion 
of the body. How awkward is that man’s gait who walks directly 
over his toes; and if a woman have one foot placed straight for- 
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ward and the other pointed, you perceive the effect in the awkward 
motion of the whole of one side of the body compared with the 
other. . 7 ol 


_ The thorax of the human skeleton is remarkable for its transverse 


Pe» ter, its elevation and shortness,* and, consequently, for the 


° - 
ee 


»* 


e space betwixt the pelvis and margin of the chest, which gives 


~ aremarkable facility and extent to the motion of the human body. 


Quadrupeds have the thorax compressed laterally, with a projecting 
and lengthened sternum, so that the scapule rest on the sides of the 
thorax, and the fore legs, stand perpendicularly under the chest. 

_. There are a class of philosophers who conjoin, as necessary parts 
Batra same plan, man’s reason and the perfection of the hand, the 
one for council, the other for action. The peculiarity of the upper 


” extremity, as distinguishing it from the lower extremity, is the small- 


ness of the bones, the freedom of their articulations, and the great 
variety of motions attainable through the combination of the whole, 
As distinguished from the anterior extremity of brutes, we find its 

eculiarity principally in the perfect clavicle, in the great mobility of 
the scapula, and the lateral projection of the glenoid cavity : in the 
tn nh of the joint of the elbow for the co-operation of the hands: 


K 


and in the perfect articulation of the twenty-nine bones of the carpus, 
metacarpus, and fingers: in the position of the bones, and in the 
strength of the muscles of the thumb. There is a sort of resoumianae 
in the arrangement of the bones of the lower and upper extremities: 
but the solid junction of the bones of the leg, the firm building of the 
bones of the tarsus, and the strength and size and firmly wedged 
position of the metatarsal of the great toe, are in remarkable con- 
trast with the free rotatory motions of the radius, and the mobility of 
the thumb, and the freedom and extent of motion of the fingers. 
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_ WE possess a very remarkable power of discriminating minute 
differences in the human countenance, and slight variations of ex- 
pression, although we are so familiar with the exercise of this faculty, 
that it ceases to be surprising. There are varieties in the propor- 
tions of the head too, but we should be sadly puzzled to discover 
our best friends, by the most careful inspection of their crania. 
While the design of producing a variety in the faces of men, and a 
power of expression is obvious, it would be a useless provision, if we 
did not also possess a corresponding eapacity of minute observation 
of the human face. One source of this capacity is, that our sympa- 
thies are alive to every change of countenance ; we are naturally or 
instinctively led to peruse those features, where every sentiment of 
the heart has a corresponding character displayed, which differ from 
the character of a language only in being transient. But if nature 


a _ horse has thirty-six ribs; there are thirty-two in the hyena ; forty in the 
elephant. ; ‘i 
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had intended that we should estimate’ the capacities or affections of 


our friends by a measurement of the skull; it is probable that she | 


would not have covered the head with hair, nor have left our hearts 
so little susceptible of impression from a bald one. i ey 
_ Whilst there is a never failing source of interest in the humar 
countenance, it is probably conducive to our happiness that our 
opinions of men, drawn from this source, are not infallible. Yet dis- 
appointment and unrequited affection or friendship, cannot erase 
that which is so deeply impressed on our natures : we nevertheless 
do not cease to scan the human features, Certain expressions gt 
to our hearts, and we love not merely the expression of qualities, but 


the appropriate fitness of the countenance to express those qualities 


of mind which we love. ; = 
Whilst there is so much instinctive feeling, and such a mingling 
of accidental associations in the formation of our opinions on the 
beauty and fitness of the human countenance, we must be ia to 
continual delusion: and this is the source of the popularity of works, 


in which the authors, like Lavater, have sought to connect the intel- ° 


lectual endowments with the features ; ur, like Gall, sought to dis- 
cover the propensities of our natures in the lesser irregularities of 
our skulls. We have a natural propensity to examine the human 
tenance, and we do, in fact, possess a certain natural power of 
crimination : we comprehend a part without the aid of teaching, 
and we yield ourselves to the delusion that by the lights of phy- 
siology, the sphere of our knowledge may be extended. But I ap- 
prehend that this faculty is of the nature of those instinctive powers 
that are matured early, and do not admit of unlimited improvement. 

I may be permitted to touch upon a subject, which has too much 
interested my countrymen. I mean the opinion of Dr. Gall, that 
the propensities of our nature may be ascertained by the protuber- 
ance of certain parts of the skull. 1 shall confine myself to the ex- 
amination of the skull. P 


How far are the lesser convezities and irregularities of the human 


skull to be attributed to the peculiar form of the brain ? 


dake 
In my lectures it is necessary to give a severe or minute demon- 


stration, of the bones of the head ; and for this purpose, I first exhi- 
bit‘the. membrane, or little vesicle that surrounds the braiz in the 


feetusy before any bone is formed. I then demonstrate, that the 
several bones of the cranium are formed between the layers of that 


membrane; and that they are necessarily adapted to the form of the 
brain previously existing ; but when on that sabject I take occasion 


to remark that a pregnant error has grown out of this demonstra- 


tion, and one which, though blown oué to the extent of a splendid 
folio, is only 4 more monstrous misconception. Some have con- 
t t , as if the brain and skull were pieced together 
after of acunning artificer, and not formed as a perfect 


the man 
whole. Has not the skull those forms which best resist violence 
from without? Are not all the exposed parts strengthened, and is 
not the substance and the internal texture of the skull calculated to 
Vo. ].—W 
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stop the vibrations that would be conveyed through a helmet differ- 
ently constructed? This much I shall prove. 1 may. then ask, is the 
brain while it is yet exposed, and hasno bony covering, formed with 
a relation to the case which is destined to cover it, or not? Look to 
the whole skeleton, and we shall find the answer ; observe how the 
bones are formed in their just proportions to bear the weight, and to 
move in certain directions, long before they can be exposed to pres- 
sure, or put to use. How they are strengthened with spines where- 
ever the force is destined to be applied; how curiously fashioned at 
their extremities to permit motion in ‘the direction proper to the 
joint, and consistent with the movement ofthe whole limb. These 
provisions are made while the bones of the extremities are soft and 
transparent cartilages, and have not yet been put to their proper 
offices ; and shall the skull, which is intended to protect the noblest 
organ, be merely an accidental cast of the brain ; and can it be sup-. 
posed that its forms bear no relation to its proper office? This can- 
not be admitted ; it must be granted, that the skull bears relation to 


‘external circumstances ; and if this be so, must not the brain be 


formed with relation to the skull, and to such forms of the skull as 
are capable of protecting it ? It follows, therefore, that although the . 
skull be in close contact with the surface of the brain, and formed 
over it; yet if the external shape be obviously that which is best 
calculated to resist injury from without, we.must conclude that the 
brain conforms to what js necessary in the shape of the skull; and 
although first formed, that it is bound up in that manner which shall 
best secure its protection by bone.* 

But I shall prove further, that the lesser prominences of the skull, 
which are adding strength to it, result from circumstances quite in- 
dependent of the brain, and ought not, therefore, to be brought for- 
ward as indications of propensities of the mind, . 

In contemplating the forms of the skull, the eye fixes naturally on 
the frontal bone, and on the slightest, as on the most careful inspec- 
tion, it appears that the form of the bone on its lower part, has relation 
to the orbits of the eyes, and the organ of smelling.. It is evident, 
that but for the eyes there would be no orbits, no lateral ridge of the 
frontal bone, and no relative flatness of the temples; and but for the 
developement of the cavities of the nose, there would be nothing of 
that manly form which is so necessary to the perfection of the coun- 
tenance ; no support for the eyebrows, and no space for the muscles 
which move them ; the flat insipidity of the child’s forehead would 
be continued in after age. 

Higher on the trental bone, and on the upper division of the fore- 
head, are two eminences, the eminentie frontales of anatomists. 
When natural, they give a fine variety of surface to the full and 
polished forehead ; when not visible, there is a defect ; when too 
prominent, there is a deformity. What are these ? Are they indica- 
tions of a corresponding prominence of the brain? by no means : 
they are obviously intended to give strength to these parts of the 
skull, which are much exposed ; the bone is more raised and arched 


* All the viscera conform te a system of packing. 
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at these two parts ; and that this is to afford protection, is demon- 
Strated on making a section of the bone, for the frontal boné is 
thicker at these parts, and there is no concavity on the inside, to 
correspond with the external convexities. Let my reader here dis- 
tinguish between that opinion so long and generally acknowledged 
to have a foundation in nature ;—that a full and high forehead indi- 
eates the perfection of the organ of the intellect ; and these new 
opinions, that the lesser irregularities are produced by the greater 
developement of distinct organs in the brain. To the former opinion, 
I shall by experiments afford some support; the latter has no foun- 
dation. 2; 

Let us now direct our attention to the prominence of the parietal 
bone. If a man were to fall on the side of the head, the injury 
would be inflicted on the point of the utmost convexity, the lateral 
projection: and here, wheré the bone assumes the arched form of 
strength, we find that it is also increased in thickness. In this 
instance, as in the forehead, the outward convexity, or the elevation 
of the surface of the bone into a higher arch, bears no relation to 
the surface of the brain beneath. 

_ Suppose, again, that we were to place a weight, accurately 
balanced, upon the top of the head; when the head was adjusted, 
so as to bear the weight with most ease, we should find that it was 
placed on the utmost convexity near the meeting of the coronal and 
sagittal sutures, where the bone rises into a fuller deh, I may say, 
the better to sustain the weight. We shall also find, on sawing the 
bone across here, that it is thicker, we must presume for the same 
purpose that its convexity is increased to give strength. I can have 


no doubt that this is a provision for bearing burdens on the head ; ' 


and certainly the outer convexity has no relation to the form of the 
brain. 

When we come round, in this examination, to the back of the 
head, we cannot fail to observe, that the occiput is least of all pro- 
tected by the hands, and therefore we may presume that it is best 
protected by its form and thickness. The occipital bone is crossed 
with spines, which centre in a remarkable protuberance, which pro- 
jects so as to meet the ground when we fall backwards. Besides, 
within, the occipital bone is in a’ manner’ groined, with crossing 
arches of bone, which add much to the strength of the skull at this 


‘ae short, after a general and ibn eladived inspection of the shape 
of the skull, we must believe that it is formed with reference to the 
pressure it has to sustain from without, or of resistance to external 
violence. If it be so, and the brain and skull are close in contact, 
the former must be constituted with reference to the latter. That 
the size and genera! dimensions of the cranium do correspond with 
the volume of the brain, there can be no doubt; but the lesser con- 
vexities have no such relation to the internal organs 

It is a strange delusion that would lead some men to believe, that, 
in the outward configuration of the skull, by which I mean the 
forms which have relation to the organs of sight, smell, and voiee, 
and those spines and prominences which have respect to the strength 
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‘rule, are supported and confirmed by the observations of all competent intentions 
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of the skull, or to the attachment of muscles, they see the indications 
of particular properties of the mind, or the organs of certain propen- 
sities. ate oe 

That the size of the brain-case, or the prevailing form of the whole 
head, may not have some relation to the perfection of the intellect, 
it would be bold to.affirm. Most anatomists have believed that they 
have ; but we nust distinguish this question from the speculations of 
Drs. Gall an “Spurn, opinions which they have attempted to 
engraft upon the acknowledgment of men every way worthy of 


e 
credit,* + 


opponents should examine the previous question, of the degree to which the doctrine 
is supported by fact, or nature, and the extent of evidence to be adduced in its favour, 


for the possession of given qualities or dispositions of poser if it be true, that 


justifiable, after a amet A extensive examination has been made to decide upon 
the general rule,to declare t 


certain Pats a upon the skull. This is the foundation upon which the doc- 
trines 0’ 


ment of the brain is not always indicated by protuberance ; we are driven to the 

necessity—not of denying the facts, nor i ir i ibi 

monly received opinions, but of all 

between the outward and visible sign < inward and intelligent principle. This 
ed case is the actual one: Bal 


fies *.: ‘ 

As a general rale, it is perfectly safe to infer, that the opponents of Gall and Spurz- 
heim do not understand the exact nature of the case against which they dispute. At 
least, no man who has ever set himself honestly to work to examine the subj i 
has remained in opposition, A great degree of ingenuity has been wasted in di 
sion on both sides. The opposition, taking it for granted, that the whole doctrine is 
one supported, merely by plausible arguments, and, therefore, to be overthrown by 
argumentation—and the defenders of Gall and Spurzheim unavailingly endeavouring: 


Ys 
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Veriehians in the forms of the Head indicative of national 
peculiarities. 


It is im : to conceal from ourselves, that much theory, and 
a great deal of misplaced enthusiasm, has had an influence on the 
opinions of physiologists, regarding the varieties of mankind. It 
is, however, allowable to take as a principle, that there will be a 
relation between vigour of intellect and perfection of form ; and 
that, therefore, history will direct us to the origi chief family 
of mankind. We therefore ask, which are the nations that have 
excelled and figured in history, not only as conquerors, but as for- 

warding, by their improvements in arts and sciénces, the progress of 
human knowledge ? 

It is not to be denied, that there « are national peculiarities i in form 
of th l, as there are of features, of colour, and of general form. 
Thes extremes, are very distinct ; but they are joined, as 
it were, by intermediate degrees of difference ; and there are dis- 
tinctions to be observed in the individuals of any. one people, as 
great at least as those which mark national peculiarity. ‘There are 
as great varieties among individuals of the tribes of America, or of 
Africa, as among the nations of Asia or of Europe. 

_ Among the ancient nations, one great character seems to have 
prevailed : the Assyrians, Chaldeans, Medes, Persians, Jews, the 
Greeks, and Romans, appear to have had their origin and centre in 
the Western part of Asia, perhaps between the mountains of Cau- 
casus and the Caspian Sea. ‘To this day there is in the people 
seated there, Circassians and Georgians, a degree of beauty and 
perfection of form, that at least agrees with this hypothesis’; and 


‘from this, as the centre of the old Continent and of ancient nations, 


departure from a common form of the head and features is to be ob- 
served in all directions over the face of the globe. It is noticed as 
we depart eastward through Tartary, and to the extreme north- 
eastern parts of Asia even to America, Again, departing from the 
centre, we may descend south-east to the Peninsula of India, and 
the Asiatic Islands, and to those ef the great Pacific Ocean. Or, 
on the other hand, we may trace a change towards Egypt and the 
African varieties; or lastly, towards the western extremities of 
Europe’; where in the extreme islands of the west, there is a perfec- 
tion of manly form and feminine beauty, happily combined with quali- 
ties still more to be esteemed, and which are now spread to the New 
‘Continent, and destined to ize the larger portion of the 


ink sian of globe. oy 


uc ais to reason from facts, who have determined previously to be solely 
ed by prejudice. The rational student has only to examine candidly for him- 
hout ironies to any predetermination, and the result willbe perfectly satis- 


ts a fow years have elapsed since the writer of this . note was filled with zeal 
against the views of Gall and Spurzheim, and even deemed it his duty to join the 
hue and einati them ; so much was his mind imbued with the prejudices derived 
from the of a public teacher, whose “ zeal,” unequivocally, on this 
subject, at was not ‘according to knowledge.” An investi Meh of the evi- 
dences on » Gall and Spurzheim’s views rely for support, fully dissipated the 
clouds in which the subject had been tara by misguided ignorance, and taught 
with force, the valuable lesson, that no judgment dhotld ‘be rmed in matters of 
science, without a careful examination o oy facts poe cd therewith.—J, D. G. 
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These varieties are distinguishable into five grand families: 1. In 
the people seated between Mount Caucasus and the Caspian, there 
is observed a due balance between the cranium and boues of the 
face, that is a full development of the cranium or brain-case, and, 
as we may suppose, a perfection in the organ of intellect ; a due pro- 
portion between the bones of the face, both in comparison with the 
cranium and among each other ; so that the face is small, the outline 
smooth, the contour of the features regular, and there is no harsh- 
ness from their undue prominence. With this there is combined 
beauty of the frame generally : long hair and fair skin, and blooming 
complexion, varying with emotion, and an index of the mind not to 
be neglected in estimating the perfection of the human body. ‘This 
is the white variety of mankind, which spreads over Western Asia 
and Europe. The form of the skull is considered as the medium 
and more perfect form, between the Mongolian races, in which the 
face is compressed, so as to be extended laterally, and the Ethiopian, 
which exhibits the jaws lengthened, and the face projecting from a 
receding forehead. 

Il. The Mongolian variety extends to the Calmucks, the Tun- 
gooses of China, and round by Siberia to the transition forms of the 
Esquimaux, and the Greenlander. ‘the cranium is globular, the 
bones of the face broad and flattened, the os frontis broad and flat, 
the malar bones projecting laterally, the orbits large and open, the 
superciliary ridges elevated, corresponding with the Calmuc counte- 
nance ; the face is broad, the eyes are apart, and the space between 


bel flat, the aperture of the eyelids is narrow, and the nose round, 


. The third variety is the Ethiopian, and comprehends the 


well-known African skull. The head is the reverse of the globular 


form, The great peculiarity is not, as has been supposed, in the 
comparative size of the bones of the face, over the cranium, but 
merely in the size of the teeth and jaws, and the forms of the bones 
connected with the teeth in office, as giving origin to the muscles 
which move the jaws ; and hére | may observe, that whatever pecu- 
larity of form may distinguish the teeth and jaws of any nation, there 
is always a correspondence in the. soft parts placed over them, and 
hence the thick and fleshy lips, and the heavy cheeks of the African, 
are combined with their protuberant jaws and teeth.* , 

IV. The fourth variety includes the native Americans ; and a race 
arriving from the eastern extremity of Asia, may be traced down the 
North American continent, unt it meets the native of the South, 
the Caribbees, or Caribs, who have the bones of the face broad, but 
not flat, prominent cheek bones, a short forehead, the eyes deep, 
and the bones of the nose developed, but the nose flattened. 

V. The fifth is the Malay variety, which is intermediate between 
the Asiatic and the Negro. {It would appear as if mankind had 
spread more easily by the influence of the winds and the currents of 
the ocean, than by the regular progress of wandering tribes. The 


* Some years ago I made a comparison between the extreme forms of the European 
and Negro skull. This I did by suspending them on a rod introduced t the 
foramen m a. [then compared their position and the inclination of the facial 
line. See the Philosophy of Expression, Second edition. 
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peculiarities under this head may be traced from the Red Sea, along 
the coasts of Hindoostan ; through the straits of Malacéa, to the 
islands of Sumatra, Java, anal ‘the Celebes, to New Guinea, to New 
Holland, and Van Dieman’s Land. The skull of a Buggess, from the 
island of Celebes, has the low forehead and the prominent jaws of 
the Negro, with the lateral projection of the face of the Mongolian 
variety, a combination which we might expect on looking to the map. 
of Eastern Asia. Captain Cook has informed us, that among the 
Friendly [slanders, he met with hundreds of European faces, and 
**genuine Roman noses.”’ In the islands of the Pacific Ocean, 
there is scope for the re-union of the families of mankind ; arrivals 
from the North of the-American Continent: men sprung from the 
natives of the Southern Continent of America: the Ethiopian 
extreme, floating through the Eastern Archipelago, and meeting the 
descending current of the maritime people of China, Corea, an 

Japan, from varieties and transitions. In the Marquesan, Soc 


Friendly, and Sandwich islands, the Caucasian variety prevails, and - 


it meets in the New Hebrides and New Zealand, with the tribes of 
New Guinea-and New Holland. 
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rr 
PHEIR TEXTURE, AND THE VARIETIES IN THE ARRANGEMENT 0 
THEIR FIBRES. 


Tue muscles are the appropriate organs of motion.. They are ’ 


distinguished, by their peculiar texture, and by their singular vital 


- property of contraction.* 


The muscle is the only proper fibrous texture in the human frame. 
These fibres have the power of contracting, and are the active 
agents, in contradistinction to the bones and tendons, and ligaments, 
which are passive instruments under the influence of the muscles. 
The muscular fibres are formed into. packets, or fasciculi: these 
fasciculi are variously ordered or arranged in the several i 
and adapted to the action to be performed. 

he proper muscular fibres are every where enveloped boy. the 
common cellular substance. Towards the extremities of the mus- 
cle, the proper fibres become fewer, and begin successively to ter- 
minate ; by which the cellular membrane, being freed from the in- 
terposition of the fibres, the divisions of it approach, and become 
more firmly combined, so as to form a tendon or rope. This ten- 
don holds relation to each fibre of the proper muscle ; and when 
these fibres contract, they concentrate and unite their power upon 
the tendon. The tendons, then, are not the continuations of the 
fibres of ti pope muse. but of the interstitial cellular membrane. 

Every is supplied with arteries, veins, lymphatics, and 


* At the end of the history of the muscles, the subject of muscular power is 
treated of. 
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nerves, Without nerves they would be insulated parts, contracting 
perhaps spasmodically and irregularly; but through the. nerves 
these contractions are regulated so as to be efficient in the economy 
of the system, or the motions of the body. v3 

The muscles are divided into simple and compound ; the simple 
muscles are those which have their fibres in a similar direction and 
disposition. The most common being the ventriform, so called 
because the middle is large, and they diminish gradually towards 
their tendons or extremities. 


ss 
I have given liere the example of the ventriform muscle im the 
biceps, which, as it has two heads or tendinous origins running into 
one belly, is so ndmed: Another simple muscle is when the fibres 
are laid flat and parailel: these do not terminate ina round tendon, 
but in a broad web of the same material, . The muscles are radiated ; 
that is, their fibres are laid diverging, or like the radii of a circle. 


This is the pectoralis 


major, which is an 

> ; example of the fibres: 

n\ converging to their 
A \ ZZ tendinous insertion, 


=_. form; that is, re- 
~ sembling the fea- 
thers of a quill, the 
==" _ fibres running paral- 

. ha lel, but all of them 
oblique totheir tendons. There is a double penniform tnuscle, which, 
indeed, is the form most like a quill or feather ; fora double range of 
parallel fibres are obliquely inserted or attached to the tendon, the 
tendon running up between them. There are muscles, which are 


’ called ‘complicated, from their having two or more tendons, and a 


variety in the insertion of oblique fibresinto these tendons. From 


the different disposition of the fibres results the absolute force of the 


muscles ; but the mode of the attachment, or, as it is termed, the 
insertion of their tendons, determines their real effect. — 
The muscles accomplish very different purposes. Their first, or 
most important purpose, is to move the fluids through the intestines 
and hollow tubes, thus performing the motions necessary to the 
vital functions.* Besides these, they conform themselves, com- 
monly, to the apparatus of the frame. 1. They envelope and com- 


* ‘Phey embrace and contract om the hollow viscera, as the bladder and uterus. 


OF THE MUSCLES. 


ress, and sustain the viscera, as the abdominal muscles. 2. They. 
engthen, shorten, or compress some organ, as the tongue. 3. They 
widen or contract some aperture, as the sphincter muscles. 4. They 
relax, or draw up, or render rigid some valve, or septum, or curtain, 
as the velvum of the palate. 5. They roll or move, and are ‘thus 
subservient to the organs of ‘the senses, as the eye and ear. 6. They 
are inserted or attached to the bones, and thus perform the voluntary 
motions. It is principally in this last office that we have now to 
study them. The human body is estimated to have 450 muscles, 
differing, however, in the sexes, and according to individual pecu- 
liarities. In these examples, with little exception, the fibres run 
obliquely to their insertions; by which they lose force, but gain 
velocity, in the motion communicated to their point of insertion. — 
For the purpose of dissection, it is as necessary to understand 
the varieties in the forms of the tendons, as of the es. The 
tendons are textures of great strength and firmness, which are ii- 
termediate between the irritable fibres, forming a ig and the 
points of attachment, The ligaments are of the same texture, but 
they want this part of the definition; they are stretched from one 
fixed er to another, not intermediate between muscular fibres 
and 


Very the TENDON of a muscle assumes-a round form, and 
eres arope; but they are also of a flat form, or extended 
into a or they are radiated, and spreading in digitations, It 

wos actually to distinguish the expanded tendons from the 
cme and aronrvRosEs, which are sheets of a tendinous inter- 
texture, to which very often muscles are attached, but which have 
other offices, besides affording attachment of nmacion, 

The Faserm cover and embrace the limbs like bandages, Their 
under, surfaces have, generally, divisions and subdivisions, which 
sink down between the muscles, and serve to class them, and some- 
times to direct their action, and to hold them as inasheath. The 

is a term somewhat loosely applied : we shall consider 
it as expressive of those sheets.of tendinous texture, which are 
from the tendons or ligaments, without fairly embracing 


the limb. They differ in density and firmness from the shining, 


silvery, expanded tendon to the layer of the common, soft, cellaler 
texture. 


Another variety of the tendon, or ligament, is the ring of firm 


ligamentous substance, which is in the neighbourhood of the jeints, 
and which ties down the tendons, which would otherwise start from 
their places : and which, furnishing sheaths to the tendons, directs 
their course, and, as it were, appropriates the action of the muscle. 


further of these subjects under the title of gun citivLaRr — 
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OF THE MUSCLES OF THE FACE, EYE, 
AND EAR. 


‘ 


1. MUSCLES OF THE FACE. 


Qceipite- ‘['wE OCCIPITO-FRONTALIs is a broad and thin muscular expansion, 

Frontalis. which covers all the upper part of the cranium. It consists of 
two bellies, with an intermediate sheet of flat tendon. The one 
belly covers the occiput, the other covers the forehead, and the ten- 
dinous expansion covers all the upper part of the head ; by which 
it has happened that the most eminent anatomists, as Cowper, 
(p. 29.) have misnamed its tendon, pericranium; many have 
reckoned it two distinct muscles, viz. the occrprraL and FRONTAL, 
while others (because of a sort of rapha, or line of division in the 
middle of each belly,) have described four muscles, viz. two frontal, 
and two occipital muscles. But it is truly a double-bellied muscle ; 
and the broad thin tendon, which belongs equally to both bellies, 
lies above the true pericranium, and slides upon it. The muscle is 
therefore named, with strict propriety, occipito-frontalis, sometimes 
EPICRANIUS;, sometimes BIVENTER, OF DIGASTRICUS CAPITIS. 

Qr.sup- §Oniotn.—The occipital portion is the fixed point of this muscle, 

of arising from the superior transverse ridge of the occipital bone, and 
pe yee ES covering the back part of the head, from the mastoid process of 
poy wat ® one side, round to that on the oppesite side of the head. And 


wack part the perpendicular ridge of the occiput, it is marked: with a slight 


of the division i in the middle. 
ge 


InsertTion.—The fore belly of the muscle which covers thie fore- 
onthe head, is fixed more into the skin and eye-brows than into the bone : 
Hye or-. it is slightly attached to the bone, near the inner end of the orbitary 
icularis ‘ridge, and especially about the inner corner of the eye, and the 
‘palpere root of the nose, by a smaller and acute pointed process called the 
lgibow. i descending slip of the occipito-frontalis ; but still its chief attach- 

2. Super- ment is to the skin under’the eye-brows. 
dans ‘The TENDON or thin MEMBRANOUS expansion which joins the two 
3. by adis- bellies, is exceedingly thin: it has on its inner side much loose cel- 
tinct slip |ylar substance, by which, though attached to the true pericranium, 
se muy bo it slides easily and smoothly upon it ; but its outer surface is so firmly 
process. attached to the skin, and its fore: belly adheres so firmly to the eye- 

brows, that it is very difficult to dissect it clean and fair. 

I consider the occipital belly as the fixed point, having a firm: 
origin from the ridge of the bone ; its frontal belly has the loose end 
attached, not to the os frontis, but to the eye-brow and skin, and its 
office, that of raising the eye-brows, wrinkling the forehead, and 
corrugating the whole of the hairy scalp. It is a muscle expressive 
of passton, and it is sometimes so thin as hardly to be perceived. 
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There is a small, neat, and pointed slip of the occipito-frontalis, Descend- 
‘which goes down with a peak towards the nose, and is inserted into mee of 
the small nasal bone. ‘This process being much below the end of mucle. 
the eye-brow, must pull it downwards ; so that while the great mus- 
cle raises the eye-brow and skin of the forehead, this small nasal slip 
pulls the eye-brow downwards again, restoring it to its place, and 
smoothing the skin. — 

Il. The corrveaTor suPERCILII is a small muscle which lies along 
the upper margin of the orbit, under the last. Its origin is from the Qr. intern. 
internal angular process of the frontal bone. Thence it runs out-@»galar 
ward, and a little upward, to be inserted into the skin under the eye- Jn’ Skin of 
-brow. Its action is to knit and corrugate the eye-brows. the eye- 

Il]. OrwicuLARIs PALPEBRARUM, is a neat and’ regular muscle, pa 
surrounding the eye, and covering the eye-lids in a circular form. It ris oculi, 
should be considered as two muscles, for there are a set of pale 
fibres running on the eye-lids, which move in the rapid and involun- 
tary motion of the eye-lids. There are other stronger and redder 
fibres, which run round the orbit, and these are only used in passion, 
or in spasmodic closing of the eye-lids, as when something irritates . _ 
the organ, and forces out the tears. It has one small tendon in the Or. arbi- 
inner corner of the eye, which is both its origin and insertion : for it a thoes. 
begins and ends in it. This small tendon is easily felt through the maxillary 
skin in the inner corner of theeye. It arises by a little white knot bone. 
from the nasal process of the upper jaw-bone. Its fibres immedi- 
ately become muscular, and spread out thin over the upper eye-lid. 

They pass over it to the outer corner of the eye, where they cross a 

little, and having covered just the edge of the temple with their thin _ 

expanded fibres, they return in a circular form round by the lower 
-eye-lid to the point from whence they had set out. It is rather a Je. the 
little broader over the lower eye-lid, extends itself a little upon the “Oy vs 
face beyond the brim of the socket, both at the temple, and upon the 
cheek ; and its. fibres cross each other a little at the outer angle; so” 

that some understanding this crossing as a-meeting of fibres from 
the upper and from the lower muscle, have described it as two semi- 

circular muscles. And those fibres which are next to the tarsus or 

cartilaginous circle of the eye-lids, were distinguished by Riolan, 

under the title of muscutus c1L1aRis. Our name expresses the com- Museuins 
_ mon opinion, that it is a circular muscle, whose chief point or ful- he; 

crum is in the inner corner of the eye, and which servesasasphincter 

for closing the eye. Itsqueezes with spasmodic violence, when the 

eye is injured, as by dust. And by its drawing down the eye-lid so 

firmly, it presses up the ball of the eye hard into the socket, and 

forces the lachrymal gland that is within the socket, so as to procure 

a flow of tears. ns 

IV. Levaror PALPEBRE sUPERIORIS.—This small muscle arises a 
deep within the socket, from the margin of that hole which gives taperors 
passage tothe optic nerve. It begins by a small flat tendon in the yee 
bottom of the optic cavity, becomes gradually broader as it goes | ede of 
over the eye-ball; it ends in the eye-lid, by a broad expansion of foramen 
museular fibres, which finally terminate in a short flat tendon, It opteam. 


e 
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Ke ombole lies under ‘the orbicularis palpebr, is inserted into the whole length 

pei be of t cartilage of the tarsus, and raises and opens the upper eye-hd. 

ciliary e.occipito-frontalis, but especially its occipital belly, raises the 

pyscvny eye-brows ; the pointed slip of the same muscle pulls them down- 

these mus- Wards ; the corrugator pulls them directly inwards, and knits the 

cles, brows: the levator palpebrae opens the eye-lid, and the orbicularis 
oculi closes the eye. Whether certain fibres from the platysma- 
myoides, (a thin flat muscle which mounts from the neck over the 
cheek ») may not pull down the lower eye-lid, or whether some strag- 
gling fibres, arising from the zygoma, may not have the appearance 
ofa depressor of the lower eye-lid, it is not necessary to determine, 
since there is no regularly appointed muscle, and the lower eyelid 
js almost immoveable, at least in man. 


MUSCLES OF THE NOSE AND MOUTH. . 


Levator § V. LevATor LABIT SUPERTORIS and ALE NASI. 2 Gar de- 
prot mag scribes the levator labii superioris as an irregular production of the 
ash frontalis, extending along the nostrils. But it is a neat and delicate 
Or. a muscle, which arises, by. a smal! double tendon, from the nasal pro- 
oe cess of the upper jaw-bone, close by the tendon of the orbicularis 
im “ oculi. It is one little fasciculus of muscular fibres above ; but as it 
approaches the nose, it spreads out broader, dividing into ‘two small 
fasciculi, one of which is implanted into the wing or cartilage of the 
dn. up er nose, and the other passing the angle of the nose, goes to the upper 
my ala jin: thus it is pyramidal with its base downwards, and was named 
doer é by Casserius, Winslow, and others. It is called by 
owper dilator ale nasi; it raises the upper lip, and spreads the 
nostrils wide, as is observed in a paroxysm of rage, or in asthmatics. 
ievator VI. The Levaror LAsir suprRroris Proprius is distinguished by 
Haste prec the name of levator proprius, because there are two others: one be- 
prius. longing to the angle of the mouth, and consequently to both lips ; ; 
and one common to the Jip and nostril. 
Or. vege The levator proprius is often named musculus incisivus, Mieiice 
a ede it arises from the upper jaw, just above the incisores, or cutting 
b. above teeth, and consequently just under the edge of the orbit ; it is broad 
ye yl at its origin ; it lies flat and runs downwards, and obliquely inwards, 
men. **" to the middle of the lip till it meets its fellow just im the filtram.* It 


i ean oh pulls the upper lip and the septum of the nose directly upwards. 
i 


ps anc enerally receives a slip from the orbicularis oculi. — 

cu aris Lt 

muscle. IL. The tevaror ANcuti orts, is called also LevaTor commu- 
ere NIS LABIORUM, because it operates equally on both lips. It is named 
rom caNninus ; for as the last-named muscle rises from the upper jaw- 


ont super. hone above the incisors or cutting teeth, this arises above the canini 

Lge ‘ dog-teeth, or above the first ‘grinder, by a very short double ten- 
the first don. The exact place of its origin is half way betwixt the first 

molariy _ grinder and the infra orbitary hole : it is mixed with the orbicularis 

jnf.orb. Oris, at the corner of the mouth, so that it raises the angle of the 
nt, ante Mouth upwards. 


In 
of the * The filtrum is the superficial gutter along the upper lip from the partition of bess 
month. —- nose to the tip of the lip. 


— 
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— The zygomaTicus MAJor arises from the cheek-bone near Zygomati- 
the zygomatic suture; it runs downwards and inwards to the corner 5° — 

of'the mouth ; is a long and slender muscle, which ends by mixing inte hear 
its fibres with the orbicularis oris and the depressor of the lip. pest 

IX. The 2yeomaricus menor arises a little higher upon the check- ture. 
bone, but nearer the nose ; it is much slenderer than the last, and is in. - angle 
often wanting. In negroes we frequently find three zygomatic } auth. 
muscles. Zygomati- 

Itis the zygomatic muscle that marks the face with that line which Cus ™2°r- 
extends from the cheek-bone to the corner of the mouth, and which male 
isso strong in many. The zygomatic muscles pull the angles of the higher and 
mouth upwards as in laughter ; or one of them distorts the mouth, penser tee 
whence the zygomatic muscle has got the name of distortor oris ; the last. 


the strong action of the muscle is particularly seen in laughter, rage, ihn 


ee ~ the lev. 
X. Bovernator.—The buecinator was long” ‘thought to be a prop. and 
muscle of the lower j jaw, arising from the upper alveoli, and inserted 78° ™* 
into the lower alveoli to pull the jaw upwards ; but its origin and in- Brceina- 
sértion, and the direction of its fibres, are quite the reverse of this. bg we 
For this large flat muscle, witich forms, in a manner, the walls of yeolar pro. 
the cheek, arises chiefly from the coronoid process of the lower jaw- of lower 
bone, and partly also from the end of the alveoli or socket process of i pcor- 
the upper-jaw, close by the pterygoid process of the id bone ; = 
it atises also from the upper jaw ; it goes forwards with direct fibres * 
to be implanted into the corner of the mouth, within the orbicularis. thre space be- 
Tt is thin and flat, and forms the walls of the ‘cheek ' ; it is perforated Jast mola- 
inthe middle of the cheek by the duct ofthe parotid gland. Albinus Tf 
describes two irregular sets of fibres besides mentioning those which and ptery- 
are running directly to the angle of the mouth: 1.One narrow slip S94 pro. 
which runs in a semicircular direction, and joins the inner surface | wre bone. 
the upper lip; 2. Another considerable slip which runs much in the # the 
_ direetion of the orbicularis towards the middle of the lip, this he calls fhe bites. 
pc of the buceinator. These are its principal uses; that pro. 

it flattens the cheek, and so assists in swallowing liquids : that it 4%; al 
turns, or helps to turn, the morsel in the mouth while chewing, and of the 
prevents its getting without the line of the teeth : in blowing wind — 
instruments, it both receives and expels the wind: it dilates like a 
bag, so as to receive the wind in the cheeks; and it contracts upon 
the wind so as to expel the wind, and to swell the note : In blowing 
the strong wind instruments, we cannot blow from the lungs, for it 
stresses the breathing, but reserve the air in the mouth, which we 
keep continually full ; and from this it is named, from. blowing the 
peoes, the BUCCENATOR. 

XL. Depressor ancuti orts.—The depressor anguli oris isa neat Depressor 
small triangular muscle, and is indeed very commonly named muscv- *. 
LUS TRIANGULARIS LABIORUM, from its shape. The base of the trian- Or. the 
gle is at the line of the lower j jaw, where the muscle rises with a fat he ere 
fleshy edge, more than an inch in breadth. It grows smaller gradually jaw near 
as it rises towards the corner of the mouth, where it is implanted, the chin. 
small almost in a point, and directly opposite to the zygomatic and ono. or 
levator muscles; andas the zygomatic muscle ananiee a line from the mouth. 


tae 
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the cheek to the angle of the mouth, this makes a line from 
the chin. up to the corner of the mouth. It is chiefly active in ex- 
the passions, and gives form to the chin and mouth, In 
cheerful motions, as laughter, smiling, &c, the zygomatics and 
. levators pull the angles of the mouth upwards. — In fear, hatred, re- 
venge, contempt, and the angry passions, the triangulars pull the 
corners of the mouth downwards ; and at the place where these 
meet, there is formed a sort of rising at the angle of the mouth: for 
a great many tendons are crowded into this one point; the zygoma- 
tic, levator, depressor, and orbicularis oris muscles meeting and 
crossing each other at this place. 
essor XII. The DEPRESSOR LABIL INFERIORIs is a small muscle, the dis- 
Ga covery of which Cowper claims for himself. It is a small muscle, 
lying on each side of the chin, which, with its fellow, resembles very 
Or.base much the levators of the upper lip. The depressor labii inferioris 
oflower arises on each side of the chin, from the lower jaw-bone, under the 
jaw. Jine of the triangular. muscle. It grows obliquely upwards and 
Jo. ieee inwards, till it meets its fellow in the middle of the lip ; and where 
lip. we the muscles of the opposite side meet, there is a little filtrum or 
_ furrow on the lower lip, as on the upper one. It mixes its fibres 
with the orbicularis, and its use is to pull the lip downwards; each 
muscle is of a square form, and thence has been often named: QUAD- 
RATUS GEN&, the square muscle of the chin. 
Orbicu- XII. The orsicuanris orts, or muscle round the mouth, is often 
laris oris. named CONSTRICTOR ORIS, SPHINCTER, Or OSCULATOR. It is very 
regular; it is an inch in breadth, and constitutes the thickness of 
the lips’: it lies in the red part of the lips, and is of a.circular form, 
, surrounding the mouth after the same manner that the orbicularis 
oculi encircles the eye. We see a degree of crossing in the fibres 
at the angles of the mouth, whence it has been considered by many 
* not as a circular muscle, but as one consisting of two semicircular 
Semi or- muscles, the SEMI ORBICULARIS SUPERIOR, and SEMI ORBICULARIS 
prverke) INFERIOR. Its fixed points are the two angles of the mouth; at 
tothe that swelling which is formed hy the union of the zygomatic, triangu- 
alveolar Jar, and other muscles, part of it takes origin from the alveolar pro- 
proce*** cess of the canine teeth. The chief use of this muscle is to contract 
the mouth, and antagonize the other muscles which I have just de- 
Wi scribed. Often a small slip runs up from the middle of the upper 
Nasalis lip, to the tip of the nose; it is the NASALIS LABIL SUPERIORIs of 


Jabii supe- Aibinus ; it lies exactly in the furrow of the filtrum, and is occa- 
-sionally a levator of the upper lip, or a depressor of the tip of the 
nose. 


These muscles of the nose and lips are not useful merely in ex- 
pressing the passions ; their great office is to perform those continual 
movements, which breathing, speaking, chewing, swallowing, re- 
quire. There are muscles for opening the mouth in various direc- 
tions, which are all antagonized by this one, the orbicularis oris. 
The levator labii superioris, and the depressor labii inferioris, sepa- 
rate the lips and open the mouth. ‘The levator anguli oris, along 
with the zygomatic muscles, raises the cheek, and dilates the corners 
of the mouth. The bvecinator pulls the corner of the mouth 


Their ac- 
tion. 
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directly backwards, opening the mouth. The angularis oris 
dilates the mouth, pulls the angles of the mouth downwards a 
backwards, and forms it into a circle, if the others act at the same 
time; but the orbicularis oris is the largest and strongest (formed, 
as it were, by the fibres of all these, taking a new direction, and 
turning round the lips,) shuts the mouth, and antagonizes them all, 
and from an opening as wide as the mouth can require, shuts the 
mouth at pleasure, so closely, as to retain the very breath against all 
the force of the lungs. It is the true antagonist of all the other 
muscles, and they and the orbicularis mutually re-act on each other, 
in alternately opening and closing the mouth. This phenomenon 
of the orbicularis muscle, dilating to such a wideness, and in an 
instant closing the mouth again, with such perfect accuracy, as .to 
retain the breath, puts to naught all the vain calculations about the 
contraction of muscles, as that they can contract no more than one 
third of their length ; for here is an infinite contraction, such asno-—, 
process'can measure. It is a paralysis of these muscles that so 
often occasions a hideous distortion of the face ; for when one side > 
of the body falls into palsy, the muscles of one cheek cease to act ; 
the muscles of the other cheek continue to act with their usual de- 
gree of power. This contraction of the muscles of one cheek ex- 
cites also the orbicularis oris to act, and so the mouth is pursed up, 
and the lips and angles of the mouth are drawn towards one side. 

There are some smaller muscles, which, lying’ under these, could 
not be described without danger of confusion ; as . 
XIV. The DEPRESSOR LABIL SUPERIORIS and ALE Nast, which is —— 
very small, and lies concealed under the other muscles, It rises from Or. alveo- 
the gum or socket of the fore teeth, and thence is named, by and tie ack 
Winslow, incisivus medius. It goes into the root of the nostril, and shes A 
pulls it, and, of course, the upper lip down, and is named, by Albi- canine 
nus, depressor ale nasi. bn ne 

XV. The constricTor Nast, or compressor of the nose, is a small per of the 
scattered bundle of muscular fibres, which crosses the wings, and ala of the 
goes to the very point of the nose ; for one arises from the wing of ?°% past pra 
the nose on each side, and meets its fellow in the middle ridge, f uper lip. 
where both are fixed into the middle cartilage, or into the lower Pompres- 
point of the nasa bones meeting with the peak of the frontal mus- yond “— 
cle, or its scattered fibres. But this muscle is so difficultly found, point of 
that when Cowper saw it distinctly marked in Bidloo’s 12th table, $y, poner. 
he considered it as a fiction, having sought for it very carefully, but pro. of 
in vain. 2 max. 

And XVI. The tevaror menT1, which arises from the lower m, gn 
jaw, at the root of the cutting tooth, has been named rncisrvus rn- of <> ala: 
FERIOR. It is inserted into the skin, on the very centre of the chin : Tevator 
by its’contraction it draws the centre of the chin into a dimple ; and labi ae he 
from its moving the under lip at the same time, it is named LEVATOR G5 


ELABIT INFERIORIs ; sometimes the suPERBUS. of the inci- 
; " sores and 

ors canius. 

_ MUSCLES OF THE EXTERNAL EAR. be. hie. 


Though perhaps not one of ten thousand has the power of moving 
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the outward ear, yet there are many thin and scattered fibres of 

muscles about the root of the cartilage of the ear, to which we can- 

not refuse the name and distinction of muscles; and which serve, 
indeed, to indicate, that nature had intended a degree of motion, 

which, perhaps by the manner of covering the heads of children, we 
may have lost. But in a few, these fasciculi of fibres, have not the 
form only, but the uses of muscles. The celebrated Mr. Mery, was 
wont, when lecturing on this subject, to amuse his pupils, saying, 
pleasantly, ** that in one thing, he surely belonged to the long ear’d 
tribe ;’” upon which, he moved his ears very rapidly backwards and 
forwards.* 

_ Superior XVII. Superior auris is named attollens because it lifts the 
auris. ear upwards: it is a very thin, flat expansion, which can hardly be 
Or.ten- distinguished from the fascia of the temporal muscle, upon which it 
don et lies : it arises broad and circular, from the expanded tendon of the 
men ipito-frontalis, and is inserted into the back part of the ‘antihelix, 
In. back VIL. Anrrxror avris is a very delicate, thin, and narrow ex- 
ert ea pansion, arising about the zygoma, or rather from the faseia, with 
Anterior which the zygoma is covered; it is inserted by a tendon into that 

- eminence of the helix which divides the concha. 
Or, ayg0- pro. XIX. The posrrerior avzrts is also a small muscle, ms delicate 
In. the and thin; but the anterior rises in one small and narrow slip only, 
— inl while this, the posterior, rises commonly, in three narrow and distinet 
that di- from about the place of the mastoid process ;t whence it is 

. Mane the often named Triceps auris. These fibres ate often described as 

ere Swb. distinct muscles, retrahentes: it goes directly forwards te be in- 

_ erted into the back part of the concha, opposite the Segoe Se 
x | divides the concha, ‘by two slips. 
But there are still. other muscles enumerated, which are not for 

n. bak moving the outward ear upon the head, but for moving, or rather 

conch. giving tension to the cartilages of the outward ear, They in all 
io probability prepare the cartilages of the ear for receiving and pro- 

. pag: the vibrations of sound, inwards along the tube of the ear. 

The ring and other bendings of the outward ear are called helix 
and antihelix, tragus and antitragus; and this determines the 
names of these ambiguous fibres, which are sometimes found lying 
upon these circles of the outward cartilage, just under the skin. 

X. The muscuLus HELICIS MAJoR lies upon the upper, or sharp 
point of ‘the helix or outward ring ; rising from the upper and acute 
point of the helix, and inserted into the same cartilage a little above 
the tragus. 

XXI. Heticis mrvor rises lower than the former, upon the fore 
part of the helix, and runs across the notch which is in that part of 
the helix that projects into the concha, the muscle having its origin 
ab ie the notch, and ‘its insertion below it. . 

Il. The rracrcus lying upon the concha, and stretching to 
tlie tragus ; takes its origin from the middle of the on 
root of the tragus, and is inserted into the tip of the ai 

Lab 


* Vide Patfin, who was his pupil. The celebrated Albinus couldfmore his nr. 
+ Fibre carnee transyerse, a nobis descripte.—VaLSALVA. 


FACE, EXE, AND BAR. 


. XXL. The antrrraeréus lies on the antitragus, running up 
_ trom this cartilage to be inserted into the edge of the concha, at 
the notch on the termination of the helix. 
XXIV. And, lastly, There is the rranvenrsus avris of Albinus, 
whi } in scattered fibres on the back part of the ear from the 
part of the concha to the outer side of the antihelix. 


MUSCLES OF THE EYE-BALL. 


The eyeball ; is entirely anand by tnuseles; which turn it in 
all directions. There is one muscle on either side, one above and 
one below ; these arise from the very bottom of the socket, spread 
out upon the ball of the eye, and are implanted into its fore part, 
where the expansions of their colourless tendons form what is called 
the white of the eye. Now these four muscles, coming in a straight 
course from the optic foramen to the anterior part of the eye-ball, 
are-called the recti, or straight muscles: for their pulling is from 
the bottom of the socket. But. there are two other muscles which 
are named the oblique muscles, because they pull from the edges 
of the socket, and turn the eye obliquely ; for they goin a direction 
exactly opposite to the recti. The recti come directly pesindme 
from the bottom of the orbit ; these go obliquely backwards, fr 
the edge of the orbit ; one rises from the lower edge of the wiaial 
and goes backwards under the eye-ball ; the other rises, indee 
along with the recti, in the bottom of the socket, but it has 
tilagimous pulley on the very edge of the socket, at its upper ps 
and its small round tendon first runs through this pulley, and then 


turns down upon the eye, and goes backwards; so that the straight _ 
muscles press down the eye-ball deep into the socket, while the ob- — 


lique muscles bring the eye-ball forwards, pulling it outwards from 
the socket. t 

The truest description of the recti is‘as of one muscle, since their 
only variety is that difference of place, which is expressed by the 
name of each. 

They all agree in those chief circumstances, that they arise by flat, 
but small tendons, round the margin of the optic hole, arising from 
the circle of that hole, or rather from the periosteum there ; and 
there being one above, one below, and one on either side, they com- 
paw Ae surround the optic nerve, and adhere to it. They are neat 

te muscles; which gradually expand each into a 
—: which surrounds and covers the middle of the ball of the eye. 
still go on expanding, till they at last terminate, each in a 
bread, flat;: and very wide tendon, which covers all the fore part of 
the eye, up to the circle of the lucid cornea or window ; and theit 
white and shining tendons form that enamelled-like part, ‘whieh lies 
without the coloured circle, and which is named the white of 
See AL ae ICA ALBUGINEA, as if it were absolutely a mes 


r i difference in these straight muscles is itrrespeut of 
optic nerve enters the eye, not regularly in the 
€ towatds the inner side, so that the rectus internus, 
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or muscle nearest the nose, is a little shorter. ‘The rectus externus, 
or muscle nearest to the temple, is a little longer : but the rectus 


' superior and the rectus inferior are of equal length. The uses of 


In, the 
sclerotic, 
half way 
between 
the inser- 
tion of 
rect. sup. 
and entry 
of the 
optic 
nerve. 
Obliquus 
inferior. 


these muscles are exceedingly plain. 

XXV\ The recrus suprrior, lifting the eye directly upwards, 
is named the MUSCULUS ATFOLLENS, the LEVATOR OCULI Or SUPERBUS, 
as expressive of haughtiness and pride. ; 

XXVI. And the recrus 1vFeRIor, which is directly opposite to 
it, is named DEPRIMENS OCULI Or HUMILIS, as expressing modesty and 
submission. 5} 

XXVII. The recrus intERNvs is called aDDUCENS, as carrying 
the eye towards the nose, or pisiroRius, because it directs the eye 
to thecup. . 

And (X XVIII.) the recrus exrernus, the outer straight mus- 
cle, as it turns the eye away, is named ABDUCTOR OCULI, Or INDIG- 
NABUNDUS, expressing anger or scorn. Such is the effect of thes 
muscles, that when they act in succession, they roll the eye; but if 
they act allat once, the power of each is balanced by the action of 
its opposite muscle, and the eye is immoveably fixed. So that 
sometimes in our operations, when the couching needle approaches 
the eye, fear comes upon the patient, and the eye is fixed by a con- 
vulsive action, more firmly than it could be by the instruments, or 
by the finger ; so that the speculum oculi is after such an accident 
of no use. ‘The eye continues fixed during all the operation, but it 
is fixed in a most dangerous way, by a power which we cannot 
control, and which sometimes, when our operation is for extract- 
ing one of the humours only, squeezes out the whole. 

XXIX. The op_iquus suPERIOR or TROCHLEARIS arises along 
with the recti in the bottom of the eye above, and towards the inner 
side, directing its long tendon towards the inner angle of the eye ; 
and there it passes its tendon through that pulley, whose hollow I 
have marked in describing the os frontis, as under the superciliary 
ridge, and near to the inner corner of the eye. It arises by a small 
tendon like one of the recti; it goes over the upper part of the 
eye-ball,-a long and slender muscle, whence it is often named LoN- 
GIssIMUs OCUEI,.the longest muscle of the eye. It forms a small 
smooth round tendon, which passes through the ring of the cartila- 
ginous pulley, which is in the margin of the socket. The pulley is 
above the eye, and projects farther than the most prominent part of 
the eye-ball, so that the tendon returns at an acute angle, and bends 
downwards before it can touch the eye-ball. And it not only returns 
backwards in a direction opposite to the recti muscles, but it slips 
flat under the body of the rectus superior, and is spread out under 
it upon the middle or behind the middle of the eye, viz. about half- 
way between the insertion of the rectus, and the entrance of the 
optic nerve. 

XXX. The optiqvus INFERIOR is, with equal propriety, named 
the musculus brevissimus oculi. It is directly opposite to the obli- 
quus superior, in form, place, office, &c. for it arises from the o 
tary process of the superior maxillary bone, near its union with the 
os unguis: it is short, flat, and broad, with a strong fleshy belly : it 
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goes obliquely backwards and outwards, lying under the ball of the of se 
eye ; and it is inserted broad and flat into the ball, exactly opposite Fs ure. 


to the insertion of the obliquus superior muscle. tica oppe- 
' These two muscles are said to roll the eye, paren, d are = ~ 
named musculi circumagentes, or amatorii. It was Winslow’s pupsir: 


opinion that they had another office, viz. supporting the eye-ball, for 
the operation oftits straight muscles: for when the obliqui act, they 
pull the eye forwards, the straight muscles resist, and the insertion 
of the oblique muscles at the middle of the eye-ball becomes, as it 
were, a fixed point, a centre or axis round which the eye-ball turns 
under the operation of the recti muscles. The conjoined effect of 
the oblique muscles is to bring the eye-ball forwards from the socket. 
The particular effect.of the upper oblique muscle is not to bring the 
eye forward, but to roll the eye so as to turn the pupil downwards, 
and towards the nose. And the particular effect of the lower oblique , 

is to reverse this action, to turn the eye again upon its; axis, 

to direct the pupil upwards and outwards ; but still there is 
some > dificalty here, for if the question be put, —does not the eye- 
bail roll in all directions ? we must answer that it does: which, ifit 
were in any measure accomplished through the operation of the 
oblique, there should be four, and not two.* 


MUSCLES OF THE LOWER JAW, THROAT, AND 
TONGUE. 


MUSCLES OF THE LOWER JAW. 


Tue lower jaw requires muscles of great power to grind the food ; 
and accordingly it is pulled upwards by the strong temporal, masse- 
ter, and pterygoid muscles? but, in moving downwards, the jaw 
almost falls by its own weight, and having little resistance to over- 
come, any regular appointment of muscles for pulling down the jaw 
is so little needed, that it is pulled downwards by muscles of such 
ambiguous office, that they are equally employed in raising the 
throat, or pulling down the jaw, so that we hardly can determine to. 
which they belong ; for the chief muscles of the throat, coming 
from the lower jaw, must, when the jaw is fixed, pull up the throat, 
or when the throat is fixed, depress the jaw. 

XXX. The remporat muscte is the great muscle of the jaw.} Tempo- 

alia, 


estan a ; it extends 
fee ee ine 
pericranium. e e@ 

ot thie fatcia, for in of the head, So eugene gets oak the fluid sinks: 


p oho and perhaps appears at the angle of the jaw. 


be 1 
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Or. 1. ic, Lt arises from all the flat side of the parietal bone, and from the 
ridge of Sphenoid, temporal, and frontal bones, in. that hollow behind the 

arietal eye, where they meet to form the squamous suture. It arises also 
2. Pars from the inner surface of that strong tendinous membrane which is 
squamosa extended from the jugum to the semicircular ridge of the parietal 
9 oa bone. ‘The fibres are bundled together and pressed into a small 
$,ex.ang. compass, so that they may pass under the jugum: there they take 
pro. of | a new holdupon the inner surface of the jugum; the muscle is of 


‘bone, Course pyramidal, its rays converging towards the jugum ; its mus- 


4. tempo- cular fibres are intermixed with strong tendinous ones ; it is particu- 
larly tendinous, where it passes under the jugum ; and it has both 
sphenoid. Strength and protection from that tendinous plate which covers it in 
5. zyg0- the temple. Its insertion is into the coronoid process of the lower 
mate PFO- jaw-bone; not merely into the tip of the horn, but embracing it all 
6. from a round, and down the whole length of the.process, so.as to take the 
ie aul firmest hold. i Ai Sine 
Abas XXXI. The masseTer is-a short, thick, and fleshy muscle, 
pine * whieh gives the rounding of the cheek at its back part. It arises 
sro_of in. fom the upper jaw-bone, at the back of the antrum, and under the 
eriormax. cheek-bone, and from the lower edge of the zygoma._ It lies upon 
eras the outside of the coronoid process, covering the branch of the 
Or.1.sup. lower jaw quite down to its angle. It is particularly strong, has 
gg many massy bundles of flesh, interspersed with tendinous strings. 
male, and Indeed, in dissection, this muscle may be divided into two portions, 
8. the =r. which cross each other obliquely ; which reminds us that the action: 
of the muscle, is not simply to close the teeth, but also te pro- 
length. duce the lateral or grinding motions of the jaw. The jaw is very 
In. out- firmly pulled up by these two, which are its most powerful muscles : 
side of the 

angle and 2nd when we bite, we can feel the temporal muscle swelling on the 
the base flat part of the temple, and this, the masseter, upon the back part of 
ay daa the cheek. The parotid gland lies on its upper part, and the duct 

of the gland (as it crossés the cheek) lies over this muscle. 
Pterygoi- = XXXIL.XXXIIL The two preryveom muscres (of which there 


deus intet- 
deus intet- or four in all, two on each side,) are named from their origin to 


Or. 1.In- the pterygoid processes of the sphenoid bone. The prmryeormEus 


ps ~. art INTERNUs is that one which rises from the internal or flatter ptery- 
5 ae ant goid process, and which goes downwards and outwards to the ~_ 
pterygoid of the jaw on its inside, it fills up the fossa pterygoidea. 

Ne Bale _ The preryeorpEus exTERNus arises from the outside of the ex- 
tine bone. ternal plate of the pterygoid process of the sphenoid bone, and from 
py! cmp the adjoining part of the upper maxillary bone.. It is inserted into 
angle  theneck of the condyle of the lower jaw-bone, the up parts -of 
ofthe the bone, and to the capsule of the joint. 

ones The jaw is moved chiefly by these muscles ; the temporalis acting 
Pterygoi- upon the coronoid process like a lever, the masseter acting upon the 
‘ternus,  2ugie, and before it, and the pterygoideus internus balancing it, 
Or. 1. ex- within, hike an internal masseter fixed on the inside of the sage 
al All these pull strongly upwards for biting, holding, and te 

pterygoid the teeth ; and the external or lesser pterygoid muscle going fre 
rocess. within outwards, pulls the jaw from side to side, FB “the 
maxillary motion of grinding. debe le.» gash 
bone. In. the neck and upright part of maxilla. 
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mesons ‘LYING ON THE FORE-PART OF THE NECK, AND MOVING 
HARE siete loeb) wee 

" Sicicwagh we iach 1 now, following the order of functions, be di- 
rectly led to treat of the muscles of the tongue and throat, yet we 
shall, in the first place, dismiss those, which in dissection, must be 
first exposed upon the fure-part of the neck, 

Puarysma Myowrs.—This is a very thin muscular expansion, Platysma 
which is spread over the other muscles of the neck and throat, myeides. 
which extends upwards, upon the lower part of the face. It arises Or. super- 
by scattered fibres, which are attached to the celiular membrane, pee: gle 
between the pectoral and deltoid muscles and the skin of the chest. pod, ie 
It extends upwards and forwards, over the clavicle and the mastoid rege 
muscle, going like a thin integument over the neck. It terminates /”- the in- 


 teguments 
on the face and jaw. Some of its fibres mounting over the ne Of covering 
the j jaw, are inserted near the depressor anguli oris. =|» spaisthe jaw 
and face, 
- This muscle supports the parts in the neck, as fasciw do - Use. 


where ; it ‘compresses veins, and forces the blood down into the 
chest, when there is difficult respiration. It is, intruth, more a mus- 
cle of respiration and circulation, than for the motion of parts, or 
even for expression; yet it is very active in the expression of the 
stronger passions. In dissecting this muscle the surgical student 
will have a regard to a very important part of the surgical anatomy 
of theneck. Although there be no proper fascia investing’the neck, 
for very obvious reasons, yet the fibres of this muscle interlacing 
with the common cellular membrane, form a pretty dense and firm” 
covering. ~ It will be noticed in dissection, that this compound web 
is very particularly connected to the transverse processes of the ver- 
tebre, to the mastoid process, and to the angle of the jaw. It will ‘ 
be found, also, to be connected to the clavicle and first rib, and to 
make a sort of septum between the region of the neck and the thorax. 
The reason of the difference in the texture of this web in com- 
patison with the fascia of the extremities, is to provide for the free- 
dom of the trachea, and to permit its easy motion. — 
Masrorpevs.—This is the most conspicuous and finest muscle of Mastoi- 
‘the body, giving the fleshy roundness of the neck, and when in 
action rising to produce the most beautiful contour of” the neck, both 
in man and woman. Its origin and insertion are shortly described 
inits name, sterno-cleido mastoideus. It arises from: the triangular Or. 1. 
portion of the sternum, by a strong round tendon, and from the 9, —— 
sternal portion of theclavicle, by a broader and more fleshy origin, ¢lavicle. 
It ascends upon the neck, and in such a manner, that the dissector wi ; 
can separate the two portions with the handle of his scalpel, to their ie 
termination. It is inserted into the mastoid angle of the temporal In. the 
of th and extends its attachment backwards upon the mastoid angle & mastoid 
bone. 4 angle . 
hen the muscles of both sides act together, they pull the head of tod ne 
downwards, and bring the chin to the breast ; but when one muscle ;> teneennt 
acts, it pulls down the ear to the shoulder, and so twists the nooks Ac Aotion. 
as to throw the chin a little up, and to the other side — This effect 
of aed single muscle, it is important to notice, because this muscle is 
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subject to a disease which produces wry neck ; and it a a 
knowledge of anatomy to distinguish the different causes of this dis- 
tortion, whether arising from paralysis or disease of muscle, or 
affection of the spine, &c. . 


MUSCLES OF THE THROAT AND TONGUE. 


The muscies of the THROAT and ToNGuR cannot be understood 
without a previous acquaintance with certain cartilages and bones, 
which form the basis of the throat and tongue, and the centre of 
those motions which we have next to describe. 

The os nyorpes is a small bone resembling in shape at least the 
lower jaw-bone. It has a middle thicker part, named its basis, 
which is easily felt outwardly; it corresponds in place with the chin, 
and during life it is distinguished about an inch below the chin, the 
uppermost of the hard points which are felt in the fore-part of the 
throat. Next, it has two long horn-like processes, which go back- 
wards along the sides of the throat, called the cornua, or horns of 
the os hyoides, and which are tied by a long ligament to the styloid 
process of the temporal bone. Aud, lastly, it bas small cartilaginous 
pieces or joinings, by which the horis are united to the basis ; and 
often in the adult this joining is converted into bone. At this point, 
where the two horns go backwards, like the legs of the letter U, 
there are commonly, at the gristly part of the os hyoides, two small 

» perpendicular processes which stand up from the joining of the horns 
to the body, and these are named the appendices of the os hyoides, 
or the lesser cornua. : 

Now, this os hyoides forms by its basis the root of the tongue, 
thence it is often named the bone of the tongue. It forms at the 
same time a part of the larynx, which is the collection of cartilages 
forming the top of the trachea, or windpipe ; and it carries upon it 
that cartilage named epiglottis, which, like a valve, prevents any 
thing getting down into the windpipe. Its horns extend along the 
sides of the throat, keeping the openings of the windpipe and gullet 
extended, as we would keep a bag extended by two fingers. The 
chief muscles of the tongue and of the windpipe arise from its body ; 
the chief muscles of the gullet arise from its horns, and especially 
from their points ; it receives the chief muscles which either raise 

or depress the throat ; and it is the point d’appui, or fulcrum, for all 
the muscles of the throat and tongue, and the centre of all their 
tions. It is the centre of the motions of the tongue, for it is the 
| of these muscles which compose chiefly the bulk of the 
tongue; of the motions of the trachea or windpipe, for it forms at 
once the top of the windpipe, and the root of the tongue, and joins 
them together ; of the motions of the pharynx or gullet, for its horns 
surround the upper part of the gullet, and join it to the windpipe ; 
and it forms the centre for all the motions of the throat in general : 
for muscles come down from the chin to the os hyoides, to moye the — 
whole throat upwards ; others come up from the sternum, to m 
the throat downwards; others come obliquely from the i 
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process of the scapula, to move the throat backwards, while the os 
hyoides still continues the centre of all these motions. 

The TRACHEA, Or WINDPIPr, is that tube which conveys the air 
to the lungs ; and the larynx is the head or figured part of that tube 
which is formed like a flute for the modulation of the voice, and con- 
sists of cartilages, that it may stand firm and uncompressed, either 
by the passage of the food, or by the weight of the outward air ; and 
that it might resist the contraction of the surrounding parts, serving 
as a fulcrum for them in the motions of the jaw, tongue, and gullet. 
Its cartilages are, first, the scuriroxm, or THYKOID cartilage, which 
is named from its resemblance to a shield, or rather it is hke the 
flood-gates or folding doors of a canal, the meeting of the two sides 
being in the middle line of the throat. This prominent line of the 
thyroid cartilage is easily felt in the middle of the throat, is about an 
inch in length, and makes that tumour which is called the pomum 
Adami. The flat parts of the thyroid cartilage form the sides of the 
larynx. And there are two long horns at its two upper corners, 
which rise like hooks above the line of the cartilage, and are joined 
to the horns of the os hyoides, and two similar but shorter hooks 
below, by which it embraces the cricoid cartilage. pete 

‘The crtcow CarTitaGeE is next to the thyroid, and below it ; it is 
named from its resemblance toa ring.* It is indeed like a ring or 
hoop, but it is not a hoop equally deep in all its parts, it is shallow 
before, where it ekes out the length of the thyroid cartilage, and is 
deeper behind, where it forms the back of this flute-like top of the 
trachea ; it is the top ring oftthe trachea, and the lower ring of the 
larynx or flute-part of the windpipe. And upon its back, or deeper 
part, are seated those two small cartilages, which, with their liga- 
ments, form the opening for the breath. 

ARYTENOID CARTILAGEs| are two smal] triangular bodies, 
seated within the protection of the thyroid cartilage. They are 
foolishly described with cornua, ridges and surfaces, when they are 
30 small that nothing further can be observed of their forms, than that 
they are somewhat conical ; that the base or broad part of each sits 
down upon the upper edge of the cricoid cartilage at its back ; that 
the point ofeach stands directly upwards, and isa very little crooked, 
or hook-like; that standing, as they do, a little’ apart from each 
other, they form together an opening something like the spout of a 
ewer, or strouped basin, whence their names. And these cartilages 
being covered with the common membrane of the throat, which is 
thick, and full of mucous glands, the opening gets a regular appear- 
ance with rounded lips. © From these cartilages to the back part of 
the thyroid cartilages, ligaments are extended; over these liga- 
ments the lining membrane of the larynx is laid, and between the 
arytenoid ligaments is formed the chink or rima glottidis ; viz. the 
pane: of the windpipe. The voice is, in a considerable degree, 

y the motion of these cartilages and their ligaments, and the 
action of the muscles of the arytenoid cartilages are so exquisitely 
minute, that for every changing of the note (and there are some 


* From xptkos, a ripg. + From apv7ava, an ewer, and exdos, like. 
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thousand gradations in the compass of the voice) they move m @ 
proportioned degree. 

The Errevorris is a fifth cartilage of the trachea, belonging to it 
both by connection and by office. It is a broad triangular cartilage, 
not so hard as the others, very elastic, and so exactly like an arti- 
choke leaf, that no other figure can represent itso well. Its office 
is to defend the opening of the glottis. It is fixed at once to the os 
hyoides, to the thyroid cartilage, and to the root of the tongue, and 

y hangs obliquely backwards over the opening of the rima, or chink 

of the glottis; it is suspended by little peaks of the membrane, 

~ which we call ligaments of the glottis, and it is said to be raised or 

; d by muscles, which-yet are not very fairly described. But. 
the rolling of the morsel which is swallowed, and the motion of the 
tongue, are sufficient to lay it flat over the rima, so that itis a perfect 
guard upon the windpipe. 

Then this is the constitution of the larynx. It is of hard eartila- 
ges to resist compression, and of a flute form at its opening, to regu- 
late the voice. ‘The Tuyrotp cartilage is the great one, the chief 
defence before, and which has edges slanting far backwards, to de- 
fend the opening of the laryix. ‘The cricorp cartilage, which forms 
the upper ring of the trachea, supports the arytenoid cartilages, and 
by its deepness behind raises them so, that the opening of the glottis 
is behind the middle of the great thyroid cartilage, and in the deepest 
part of it, well defended by its projecting wings. The aryTENorD 
cartilages form the rima glottidis, the chink by which we breathe; 
which, as it is narrower or wider, modulates and tunes the voice ; 
the opening of which is so exquisitely moved by its muscles in sing- 
ing, widening or contracting in most delicate degrees, and which is 
so spasmodically shut by the same muscles when it is touched by a 
drop of water, or by a crumb of bread ; but the valve of the rer 
the EPIGLoTTis standing over it, flaps down like the key 
instrument, so that the rareness of such accidents is wonderful, when 
we consider that the least attempt to draw the breath, while we “— 
swallowing, will produce. the accident. es 

The muscles which move the tongue and throat, must be far to 
complicated to be explained at all, without some pre ow- 
ledge of these parts ; and still, [ fear, not easily to be cxplaiga 
every help of regularity and order. 


war MUSCLES OF THE THROAT. ef 
¥ * oF ols” > 
By this arr ngement, I mean to include under one e class, all those 
muscles “ee move the os hyoides, or the larynx; and through 
ese, as Centrical points, move the jaws, gullet, and tongue, and 
which, though they are inserted into the larynx, have more relation 
to swallowing, or the motions of the gullet, than to breathing, a 
the . 


IV. The srerno-nyorpevs, which passes from the sternum : 
the os hyoides, a flat, broad, ribbon-like muscle, arises from the 
‘til. of first Upper piece of the sternum, Vatherwithin the breast, and partly also 
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from the clavicle and cartilage of the first rib, goes flat and smooth rib. 2. up- 
along the fore-part of the throat, mounts nearly of the same breadth per ome 
oil > ng z : : : part 

to the os hyoides, and is implanted into its basis, or that part (which of ster- 
in comparing the os hyoides to the jaw) we should compare with 2a 
the chin, . “git clavicle : 

XXXV. The sterno-rnyroiwevs, which passes in like manner near the 
from the sternum to the thyroid cartilage, is like the last, a flat, 5°"7um- 
smooth, ribbon-like muscle, rather thicker and more fleshy, but very of 7, oat ‘ 
uniform in its thickness. As the thyroid cartilage is below the os hyoides. 
hyoides, the stetno-thyroid muscle must lie under the sterno-hyoideus thyroidens 
muscle. It arises under the sterno-hyoideus muscle from the ster- Or. 1. the 


not so much as is represented in Cowper’s drawings. It immedi- ft rib. 


ately covers the thyroid gland. edge of 

~ XXXVI. The omo-nvorpeus, which was once named coraco- thyroid _ 
_ Hyorpeus, being thought to arise from the coracoid process, is a cartlagys 

muscle of great length, and very slender ; reaches from the shoulder byoideus, 

to the os hyoides ; it is, like these last mentioned, a long, flat, 

strap-like muscle, as flat and as fleshy, but not so broad as either of 

the former. It lies along the side of the neck ; is pinched in a little 

in the middle, where it is divided by a tendinous cress line, which 

separates the fleshy belly into two heads, whence it has frequently 

the name of digastricus inferior. It arises from the upper edge of Or. sup 


the scapula, which is called costa, near its notch, and from the liga- the norch 


ent that crosses the notch, and is implanted into the side of the os of = 
sca as 


hyoides, where the horn goes off from the body of the bone. — pays 
These three muscles pull down the throat. The sterno-hyoideus, of os 
and sterno-thyroideus pull it directly downwards : one of the omo- bycides 
hyoidei acting, pulls it to one side ; but if both act, they assist in 4 j pl 
pulling directly down, and-brace the trachea at the same time a cornu, — 


little down to the back. ‘These muscles are in almost constant ie 
action, and are perfectly relaxed only during the action of deglutition, ot 
Ww y yield to let the throat be drawn up, and the mouth thrust 
The muscles which move the throat upward are : 


XXXVII. The myto-nyvorwnvs, a flat and broad muscle, which Mylo- 
arises from the whole semicircle of the lower jaw, 7. e. from the ; 
alveoli of the backmost grinders to the peint of the chin. It rises Or. from 
from a line on the inner surface of the lower jaw-bone, goes down Pgs ph! 
¢ the basis of the os hyoides, proceeds with very regular, straight, the inside 

inct, and orderly fibres, from the jaw to the os hyoides, is plainly ofthe jaw. 


Se 


} 
_ divided in the middle from the symphysis of the jaw to the middle er edge of 
_ of the os hyoides, by a middle tendinous and white line. And though the body 
Cc nies the authority of Vesalius, who divides it thus, it 15 hhyoides, 
pl ‘distinct muscles one belonging to either side. 2. Its fel- 


- XXXVIIL The qunto-nvorevs isa small neat pair of muscles, 1™, by a 
arising from the chin at a rough point, which is easily distinguished Genio- * 

_ within the circle of the jaw. ‘The mylo-hyoideusis named from the pyr we 

__ whole jaw. The genio-hyoideus is named from the chin, arising “aa 

i 67 a om naa behind the chin ; its beginning is exceedingly inside of 

i mi. Tm 
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sym narrow : as it proceeds downwards, it grows flat and broad ; it is 
af implanted into the basis of the os hyoides, by a broad edge, and j is @ 
beautiful and radiated muscle. ‘The submaxillary gland lies flat be- 
eoky ‘¢ tween this muscle and the last, and in the middle the submaxillary 
the os hy- duct pierces the membrane of the mouth, to open under the root of 
oe i the tongue. The two muscles move the os hyoides forwards and 
mylo- upwards when the jaw is fixed ;_ but when the os-hyoides is fixed by 
byoideus. the muscles coming from the sternum, these muscles of the os hyoides 
pull down the jaw. 
Btylo-hy- XXXIX. The sryito-wyorevus is one of three beautiful and 
slender muscles which come from round the styloid process, which 
all begin and end with slender tendons, and with small fleshy bellies ; 
and one going to the pharynx or gullet, another to the os-hyoides, 
and a third to the tongue, they coincide in one common action of 
drawing back the tongue, and pulling the throat upwards. 
‘Or. the This one, the stylo-hyoideus, arises from about the middle of the 
vm styloid process, and going obliquely downwards and forwards, is fixed 
styloid into the side of the os hyoides, where the basis and horn are joined. 
nthe os Above its insertion, its fibres are split, so as to make a neat small 
hyoides at loop, through which the tendon of the digastric muscle runs. This 
tt the bese 8tYlo-hyoideus is sometimes accompanied with another small fleshy 
and horn, muscle like it, and of the same name, which was first, perhaps, ob- 
served by Cowper, and has been named by Innes sTyLo-HYomDEUS 
ALTER ; but it is not regular, nor has it ever been acknowledged as 
a distinct muscle. 
Digastri- XL. The viGasrRicus or BIVENTER MAXILLE INFERIORIs muscle, 
pes is named from its having two bellies. One belly arises from a rugged 
groove 
in mastoid notch along the root of the mastoid process, where the flesh is thick 
ro. of and strong; going obliquely forwards and downwards, it forms a 
oa aia long slender tendon, which passes by the side of the os hyoides ; and 
In. fixell as it passes, it first slips through the loop or noose of the stylo-hyoi- 
eas 18: deus, and then is fixed by a tendinous bridle to the side of the os- 
cides, "Cs hyoides ; and then turning upwards towards the chin, it ends ina 
turning: second fleshy belly, which, like the first, is flat and of a pyramidal 
weed into Shape, lying above the mylo-hyoideus ; and i is inserted into a rough 
rough part of the lower jaw, on the inside of the circle. 
pe Though this muscle is often called biventer maxille inferioris, as 
chin. belonging to the lower jaw, perhaps it does more regularly belong 
to the throat. No doubt, when the os hyoides is fixed by its own 
muscles, from the shoulder and sternum, the digastricus must act 
on the jaw ; an office which we cannot doubt, since we often feel it 
taking a sudden spasm, pulling down the chin with severe pain, and 
distortion of the neck. But its chief office is raising the os-hyoides ; 
‘when the jaw is fixed, as in swallowing, the os hyoides pulls up 
at ; and this is the true meaning of its passing through the 
. “noose of the stylo-hyoideus, and of its connection with the side of 
the os hyoides. Then the digastric and stylo-hyoideus muscles pull 
_ the throat upwards and backwards. 
ee The muscles which move the parts of the larynx upon each other 
are much smaller, and many of them very minute, 


. pet gy XLL The nyo-ruyromevs goes down, fleshy and short, me? 


? 
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the os hyoides to the thyroid cartilage. It arises from the lower Or. lower 
border of the thyroid cartilage, where the sterno-thyroideus termi- _ : 
nates, and goes up along the side of the thyroid cartilage, like a con- cartilage. 
tinuation of the sterno-thyroideus muscle. It passes the upper rie | 
border of the thyroid cartilage, and is fixed to the lower edge of the almost all 
os hyoides, along both its base and part of its horn. the cornu 

XLH. The crico-ruyrormevs is a very short muscle, passing Pooch 
from the upper edge of the cricoid to the lower margin of the thyroid Crico-thy- 
cartilage, chiefly at its side, and partly attached to its lower horn, to 
which comes down clasping the side of the cricoap ring, so that it and fore 
is broader above, and a little pointed below. part of 

These two small muscles must have their use, and they bring the = | 
thyroid cartilage nearer to the os hyoides, and the cricoid nearer to In. 1. the 
the thyroid cartilage ; and by thus shortening the trachea, or com- >**¢- 


Tipis; for there are many small muscles which have their attach- ; 
ment to the arytenoid cartilages, and which by their operation on the 
thyro-arytenoid ligament, govern the rima glottidis. 

XLII. The muscuius aryTeNoipEvs TRANSVERSUS is that deli- Arytenoi- 
eate muscle which contracts the glottis by drawing the arytenoid poser 
cartilages towards each other. It lies across, between them at their Or. side of 
back-part ; it arises from nearly the whole length of one arytenoid °¢ aryte- 


cartilage to go across, and be inserted into the same extent of the —e ° 


opposite one. Tn, side of 
XLIV. Aryrenomevs opiiquus is one which crosses in a more pecs _— 
oblique direction, arising at the root of each arytenoid cartilage, and Arytenoi- 
going obliquely upwards to the point of the opposite one. .These cone ob- 
two muscles draw the arytenoid cartilages together, and close the O: base 
rma: frequently we find only one oblique muscle. _ of the one 
XLV. The crico-aryTeNnoievs vosricus is a small pyramidal /£¥; 
muscle, which arises broader from the back-part of the cricoid car- In. apex of 
tilage, where the ring is broad and deep; and going directly up- the other 
wards, is implanted with a narrow point, into the back of the Cue 
arytenoid cartilage. This-pair of muscles pulls the arytenoid carti- tenoideus 
lages directly backwards, and lengthens the slit of the glottis: per- F°"pNe 4 
haps they assist the former, in closing it more neatly and in pro- part of 
ducing more delicate modulations of the voice. cricoid 
XLVI. The crico-aryrenomervs LaTERALIs is one which e ee 
comes from the sides of the cricoid cartilage where it lies under the and outer 
‘wing of the thyroid, and being implanted into the sides of the ary- Pot of 
tenoid cartilages, near their roots, must pull these cartilages asunder, cart. 
and (as the origin of the cricoid lies rather before their insertion in Ctico- | 
arytenoid cartilages) it must also slacken the lips of the slit ; for Gcus Inte. 
the lips of the slit are formed by two cords, which go within the ralis. 
covering membrane, from the tip of each cartilage to the back of the pe feed 
thyroid cartilage, and the crico-arytenoideus posticus must stretch cart, 
these cords, and the crico-arytenoideus lateralis must relax them. va side of 
_ XLVIL/ The ruvero-aryreNnomevs is a muscle very like the gece 
Jast one, and assists it. It arises not from the cricoid cartilage, but noid carti- 


from the back surface of the wing of the thyroid, from the hollow of a 


1$8 


arytenoi- 
deus. 
Or. back 
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its wing, or where it covers the ericoid ; is implanted into the fore-part 
of the arytenoid cartilage, and by pulling the cartilage forward and 


and under sideways, directly slackens the hgaments, and widens the glottis. 


part of 
thyroid 


fart; 


There is another muscle, the Tnyrxo-nriGLorTipEts. [tis com- 
posed of a number of fibres, which run from the concavity of the 


In. nearly thyroid cartilage to the side of the epigiottis; it has been divided by. 


the midde 
of the ary. 
cartilage. 


Albinus into major and minor, but this we cannot expect to find 
always, as it is only in particular bodies that we see fibres running 
from the thyroid cartilage to the epiglottis. Along with this musele. 
may be classed the set of fibres which are seen sometimes running 
from the arytenoid cartilage to the epiglottis, and called aryteno- 


epiglottideus.* ya 


These are all the muscles which belong to the larynx ; and in our 
arrangement the muscles of the paLarr and PHARYNX come next in 
order, 

When.a morsel is to be thrown down into the cesophagus, or tube 


which leads to the stomach, the vELUM PALATI, or curtain of the 


Or. poste- 
rior ex- 
emity of 
palatine 
ya 
n. nt 
of the 


palate, is drawn.upwards ; the opening of the throat is dilated ; the 
morsel is received; then the curtain of the palate falls down again« 
The arch of the throat is contracted, the bag of the pharynx is com- 


pressed by its own muscles ; and the food is forced downwards int 


the stomach. ies 

XLVI. The azyeos uvuLm.—The vELUM PENDULUM PALATE is 
that pendulous curtain which we see hanging in the back-part of 
the mouth, in a line with the side circles of the throat; and the 
uvula is a small pap, or point of flesh, in the centre of that curtain. 


_ The azyeos uvuL#, or single muscle of the uvula, is a small slip of 


straight fibres, which goes directly down to the uvula in the centre 
of the curtain. It arises from the peak, or backmost sharp point of, 
the palate bones, and pulls the uvula, or pap of the throat, directly 
upwards, removing it out of the way of the morsel which is to pass. 

XLIX. Levaror patari mons arises from the point of the os 
petrosum, and from the Evsracutan tube, and also from the sphenoid 
bone.}|. These parts hang over the roof of the velum, and are much 
higher than it ; so this muscle descends to the velum, and spreads 


extre- Out in it ; and its office is to pull up the velum, to remove it from 


being in the way of the morsel, which is about to pass, and to lay 
the curtain back at the same time, so as to be a valve for the nostrils, 
and fer the mouth of the Eustachian tube, hindering the food or 
drink from entering into these ‘passages. — 

L. The crrcumriexus paxagi,t and ‘the constrictor isthmi 


alter, arising from the inner and upper part of the thyroid carti age, and inserted 


into oideus lateralis > 


* There is in Albinus a second set of fibres, which he calls thyreo-arytenoid 
enoid cartilage just above the insertion of the cri¢o-arytenoi 


_. this muscle must have much the same action as the other. . 


{ From the Eustachian tube, it was named SALrINGO-STAPHILINUS ; from the 
sphenoid bone, SPHENO-STAPHILINUS ; from the pterygoid process, PTERYGO-STA- 
PHILINUS ; from the petrous process it was named PETRO-sALPINGO-STAPHILINUS ; 
as if there were no science but where there were hard names, and as if the chief mark 

of genius were enriching the hardest names with all possible combinations and con- 
tortions of them. => 

t This also has got a tolerable assortment of hard names, as CIRCUMFLEXUS 
PALATI, TENSOR PALATI, PALATO-SALPINGEUS, STAPHILINUS EXTERNUS, SP 


_ SALPINGO-STAPHILINUS, MUSCULUS TUB, VIZ, EUSTACHIANE NONUS. Prr- 


RYGO STAPHILINUS of Cowper, &c, 
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faucium, have a very different use. The circumflexus palati is named 
from its fibres passing over, or rather under the hook of the przury- 
Gor process ; the muscle arises along with the levator palati, (7. e.) Ors le» 
from the sphenoid bone at its spinous process ; and from the begin- — ais 
ning of the Kustachian tube, it runs down along the tube in the hollow sphenoid. , 
between the pterygoid processes ; it then becomes tendinous, turns 2- Eusta- 
under the hook of the internal pterygoid process, and mounts again a= 
to the side of the velum. Now the levator and circumfiexus arise 3. root of 
from the same points; but the levator goes directly downwards into sre 
the velum, apd so is useful in lifting it up. The circumflexus goes process. 
round the hook, runs on it as on a pulley, turns upwards again, and ~~ on 
so it pulls down the palate and stretches it, and thence is very com- the hook 
monly named the TENSOR PALATI MOLLIs, or stretcher of the palate.* inserted 
Ll. The consrricror isrumt FrauctuM arises from the very root of nex gg 
tongue on each side, goes round the middle of the velum, and palati. 
ae near the uvula.t| ‘This semicircle forms that first arch which tor isthi 
presents itself, upon looking into the mouth. — 
Lil. The pataro-puaxry vexvst{ again forms a second arch behind on side 
the first; for it begins in the middle of the soft palate, goes round vidheay “ 
the entry of the fauces, ends in the wing or edge of the thyroid car- seen the” 
tilage ; and as the first arched line (that formed by the constrictor) caer 
belonged to the root of the tongue, the second arched line belongs of the 
to the pharynx or gullet.§ The circumflexus palati makes the velam at 
eurtain of the palate tense, and pulls it downwards : the constrictor oe reat of 
faucium helps to pull down the curtain, and raises the root of the Pajato= 
tongue to meet it: the palato-pharyngeus farther contracts the arch Pharyn- 
of the fauces, which is almost shut upon the morsel now ready to be $,-midale 
forced down into the stomach, by those muscles which compress the of the 
pharynx itself. vere tt 
The r#arynx, which is the opening of the gullet, that it may the uvula. 
receive footy. the morsel of the food, is expanded into a large and re . edge of 
eapacious bag, which hangs from the basis of the skull, is chiefly peak 3 
attached to the occipital bone, the pterygoid processes, and the part of the 
back parts of either jaw-bone. The esophagus again is the tube coiling 
which conveys the food down into the stomach, and this bag of the 
pharynx is the expanded or trumpet-like end of it ; or it may be com- 
pared with the mouth of a funnel. Towards the mouth, the pha- 
rynx is bounded by the root of the tongue, and by the arches of the 
throat ; behind, it lies flat and smdoth along the bodies of the ver- 
tebre ; before, it is protected, and in some degree surrounded by the 
great cartilages of the larynx ; the horns of the os hyoides embrace 
its sides, and it is covered with flat muscular fibres, which, arising 
bt the os hyoides and cartilages of the throat, go round the pha- 
in fair and regular orders, and are named its constrictors, be- 


* Some of its ee fibres mix with the constrictor pharyngis superior and 


t Named ices iberervs, from its origin in the tongue, and insertion into 
the uvuLa. 
I hen ey amg of Albinus is no more than that part of the palate- 
P! arises from the mouth of the Eustachian tube. 
Fh in its : hs paleapeiows its fibres are fixed with the stylo-pharyngeus, and in its in- ‘ 
n they are mingled with the inferior constrictors. os 
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cause they embrace it closely, and their contractions force down the 
food 


Stylo-pha- LIII. The srvio-pHarynegvs arises from the root of the styloid 
‘Oreroot Process. It is a long, slender, and beautiful muscle; it expands 
of the fleshy upon the side of the pharynx ; extends so far as to take a hold 
styloid upon the edge of the thyroid cartilage ; it lifts the pharynx up to 
nm. side of Teceive the morsel, and then straightens and compresses the bag, to 
pharyox push the morsel down, and by its hold upon the thyroid cartilage it 
2 ra commands the larynx also, and the whole throat. 
Payroid The pharynx being surrounded by many irregular points of bone, 
cartilage. its circular fibres or constrictors have many irregular origins. ‘The 
constrictor might fairly enough be explained as one muscle, but the 
irregular origins split the fibres of the muscle, and give occasion of 
dividing the constrictor into distinct parts; for one bundle arising 
from the occipital bone and os petrosum, from the tongue, the ptery- 
oid process, and the two jaw-hones, is distinguished as one muscle, 
the constrictor superior.* Another bundle arising from the os hyoides 
is named the constrictor medius.t A third bundle, the lowest of 
the three, arising from the thyroid and cricoid cartilages, is na 
the constrictor inferior.[ And it is remarkable that folower seas 
of the superior divisions are clasped and covered by the upper ed; 
of that which is inferior ; so that these muscles are like three <a 
one within the other. os 


Coustric- LIV. The consrricror surrrior arising from the pervs he | 
root of the 


ee upe- skull, from the jaws, from the palate, and from the 


Or. L. cue tongue, surrounds the upper part of the pharynx; and it isnot one 
neiform circular muscle, but two muscles divided in the middle li ind, 
process 0 ; 


Me occi- PY & distinct rapha, or meeting of the opposite —_ is pe 
pital LY. The consrricTor mxptus rises chiefly from the round point in 
. will ne. which the os hyoides terminates ; it also arises C — 


b. 
aes of the the OS hyoides (i. e.) where the horns are join 
sphenoid, tip of the horn being the most prominent point, of this — 
pF anarg muscle, it goes upwards and downwards, so as to have something of 
In. into the lozenge-like shape; it lies over the upper constrictor like a se- 
its fellow. cond layer, its uppermost peak, or pointed part, touches the occipi- 
torme- tal bone, and its lower point is hidden by the next muscle. b 
dius. LVI. The constrictor INFERIOR arises partly from the thyroi 
pendix, and partly from the cricoid cartilage ; and it again goes also obliquely, 
pn po so as to overlap or cover the lower part of the constrictor medius. 
lig. cc, This, like the other two constrictors, meets its fellow in a tendinous 
n. 1. cu- middle line ; and so the morsel admitted into the pharynx by the 
neiform dilatation of its arches, is pushed down into the esophagus by the 


oherngs of forces of these constrictores pharyngis, assisted by its styloid mus 
bone, LVI. The asornacvs is merely the continuation of the same 
hana i he back-b d it i d in its whol 
fellow. tube. It lies flat upon the back-bone, and it is covered in its whole 
ha "  * "These good opportunities of names have not been disregarded : this musele has 
rior. been named CEPRALO-PHARYNGEUS, PTERYGO-PHARYNGEUS, MYLO-PHARYNGEUS, 


. sides GLOSSO-PHARYNGEUS. 
oF thyroid * f This one is named HYO-PHARYNGEUS, or SYNDESMO-PHARYNGEUS, from its 
and ¢ri- origin in the cartilage also of the os hyoides. - ‘ie pate, 
coid cart. I This, of course, is named THYRO-PHARYNGEUS, and CRICO-PHARYNGEUS. 
Ini § It is connected with the buecinator, the root of the e, and palate. 
its fellow. 


* 
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length by a muscular coat, which is formed, not like this of the pha- 
rynx, or circular fibres, but of fibres running according to its length 
chiefly. And this muscle, surrounding the membranous tube of the 
esophagus like a sheath, is named (LVIIi.) vacrnaris GuLe. 


MUSCLES OF THE TONGUE. 


The muscles of the tongue are bundles of fibres, which come from 
the os Yaar the chin, and the styloid process. Their thickness 
constitutes the chief bulk of the tongue. Their actions perform all 
its motions. ‘ 

LIX. The nyo-GLossus is a comprehensive name for all those Hyo-glos- 
which arise from the os hyoides. ‘The muscles from the os hyoides 
go off in three fasciculi, and were once reckoned as distinct muscles. 

That portion which arises from the basis of the os hyoides was called or. 1. 
BaASIO-GLossus: that which arises from the cartilaginous joining of base, 
the body and horn was called cHonpRo-GLossus ; and that which pores 
arises from the horn itself was named cERATO-GLossus; or the dix of os 


terms were all bundled together in the perplexed names of nasto- bY°ides- 


-CERATO-GLOSSUS. 
"The he hyo-glossus, then, is all that muscular flesh which arises from 
the whole length of the os hyoides, and which, by the changing form 
the bone in its basis, cartilage; and horn, has a’slight mark of - 
vision, but which lie all in one plain, and need not have distinct 


_ LX. The exnto-ny0-ctossus arises from the rough tubercle be- Genio- 

hind the symphysis of the chin. It has.a very'’narrow or pointed hyo- glos- 

origin ; it spreads out fan-like, as it goes towards the tongue and base Or. pro- 

of the os hyoides ; and it spreads with radii, upwards and backwards, fess be- 

making the chief part of the substance of the tongue. symph. of 
LXI. The t1mevauis is an irregular bundle of fibres, which runs lower jaw. 

ing t res ohad the tongue ; it lies between the genio-hyo- readies 

h sus, and asit is in the centre, and unconnected and root 


‘ with any bone, it is named lingualis, as arising in the tongue itself. “ the 
» The i iyorglos muscles form by far the larger part of the © ton of 
tongue, and lie in. very centre. They go through the whole osbyoides. 


length (7. e.) from the root of the tip of the tongue, and from the — 


' radiated form of their fibres they perform every possible motion ; of the 


whence this was named by Winslow, musculus potycurestvs, for toPste- 
its rays proceed from one point or centre, and those which go to the of the 
point of the tongue, pull the tongue backwards into the mouth. Those tongue. 
which go backwards thrust the tongue out of the mouth. The middle 
fibres acting, make the back of the tongue hollow, while the tip and 
the root of the tongue both rise. ; 

The hyo-glossi muscles lie on either side of the genio-hyoidei, and 
make up the sides of the tongue ; and their chief action would seem 
to be this, that the hyo-glossus muscle of either side acting, the 
edges of the tongue would be pulled downwards, and the back 
rounded, the opposite of which motion is the genio-hyodei acting, .* 
by which the middle of the tongue is made into a groove, theedges 
rising, ne being depressed. Lastly, The stylo-glossus is wt 
— intent drawing the tongue deep into the mouth, particu- 
arly affecting the point of the tongue. 
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OF THE MUSCLES OF "THE ARM, 


INCLUDING THE MUSCLES OF THE SCAPULA, ARM, FORE ARM, AND HAND. 


se ee 

——ae oes 

| Be ig ‘ 
MUSCLES OF THE SCAPULA. Se Bs 

Tue great peculiarity of the arm is the manner of its connection 
with the breast, to which it is fixed by the slight ligaments of the cla- 
vicle only: but its union to the body is seoured by its strong and» 
numerous muscles, by which indeed it may be said both to be fixed 

and moved. Though it were perhaps more regular to describe first 
the muscles of the trunk, it will be more easy and natural to describe 
first the broad muscles belonging to the scapula, which cover almost 
the whole trunk, and hide its proper muscles, viz. those which move 
the ribs and spine. For the muscles which move the scap 
upon the trunk; those which move the arm lie upon the scapula;_ 
those which move the fore arm lie upon the arm; and those 
moving the hand and fingers lie upon the fore arm. The leg requires 
but one chief motion, viz. backwards and forwards, flexion and exten- 
sion. It has no other motions than those of the thigh and of the 
knee ; but the arm requires an easy and circular ion, and its 
joints are multiplied : for it has the wrist turning round; it has the 
elbow for hinge-like motions ; it has the shoulder-joint upon which © 
, the arm rolls ; and to assist all these, the scapula, which is the centre 
of all these motions, is itself moveable ; after a certain point of ele- 
vation, all the motion in raising the arm is performed, not by the mo- 
tions of the shoulder-bone upon the scapula, but by the scapula upon 
the trunk: For whenever the shoulder-bone rises to the horizontal 
direction, it is piety the acromion, which hangs over it ; and 
if the arm is to be raised higher still, the scapula must roll ; it turns 
upon the point of the clavicle, and in turning, it glides upon those 
muscles, which are like a cushion between it and the trunk. 

The muscles which move the scapula come from the breast to move 
it forwards ; from the neck, to move it upwards ; from the spines of | 
the vertebra, to move it backwards ; and from the side, that is, fr 

‘ the ribs, to move it downwards. 
Trapezius. J,X{I. The TRapezivs is named from its lozenge form ; or is often 
‘named cucunaris, ftom its resembling the monk’s cowl, hanging 
back upon the neck. It is one of the most beautiful muscles in the 
_ body; and the two muscles together cover all the shoulders and neck, 
with a lozenge-like form, with neat and sharp points, extending from 
the tip of one shoulder to the tip of the other, and from the nape of 
Or.1. _ the neck quite down to the loins. It arises from the most erga 4 
transverse of the occipital bone, and along the transverse spine quite to the mas- 


ie Fema 
remy b, toid process, by a thin membranous tendon; from this point, all down, 


° * 


a oe * > - 
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‘from its fellow in 2. a 
down the neck, 


the neck, it has ony of the vertebra, but ari 

a strong tendon, which, extending like a bow-s ch 

over the arch of the neck, and not touching the vertebra, till it * 

comes down to the top of the back, is named Lr M NUCH. 

T: on begins again to take hold of the spines ‘of the two last 3. the twa 
_vertebra of the neck, and arises from all the spinous processes of the leah renee 
back, downwards; from this long origin its fibres converge towards 4. all the 

the tig p of the shoulder ; ita mes a little forward over , oe ere 


apt dorsal 
, ina implanted into a ock Maint ab the davicle nearest the oi 


tr ate ey 


o the tip of the acromion ; into the whole length of the ied Set 


“f = fro which the acromion a os its fibres arising from along 2. Acro- 


neck and back, and converging aie ot ‘must have ae -. 
various effects, according to the different fib h act : for those: whee i 
Pc downwards must raise bee la; which come 
iddle of the back must car oo backwards ; those 


‘which come from the lower part of the back must’ depress it; and 
rent fibres acting in succession, must make the scapula 
rl he trapezius is a muscle which moves the scapula, but it 
t be also occasionally a muscle of the head, pulling the head back- 
os bose ‘theneck. It is also a powerful musele of respira- _ 
a jams under the head of Inspiration. 
eaten SCAPUL#, named also LEVATOR PROPRIUS ANGU- Levator 
‘S-~s a small thin slip of flesh, which arises from the four or five —— 
ost vertebrae of the neck, at their transverse processes, by pro. of 4 
iree or four and sometimes five distinct heads. The heads join to or 5 upper 

’ in and flat t stripe of muscle, about three inches in breadth, © ase 
which is fixed by « thin tendon to the upper corner of the scapula, Zn. upper 
“to pull it os emrogEing the shoulders; whence itis named apa. 

. MuscU ‘ 
LXIV. sad. LXV. The RuomBoID muscLE stretches flat, neni: atieebot! 
and of a square form, between the spine and the whole line ‘of the eg — 

base of the scapula. One part arises from the three lower spinous Or. spin- 

_ processes of the neck, and is implanted into the base of the scapula ous pro. of 


higher than the rising of the spine of the se a another portion iho ph a 
arises from the spinous proceases of the first’ ur vertebra of the In. cb 


back, runs exactly in the same plane with the other into the base of wry 


» the scapula below the spine.* The part arising from the three ver- seap. be- 
__tebra of the neck is slightly divided from that which arises from the low the 
¢ ur ve tebree of the back, though not distinctly, and often not at all. ages 

T would reckon this but oné*tauscle, but it has been commonly dis- 
tinguished into (LXIV.) the romrorpxus poe. the uppermost Rhomboi- 


Wai tos chor -) the RHOMBoIDEUS MAJ lower portion. 5° deus: ae a 
These at after raising the trapezius ; a 3 uses of the trape- Or 
* é treqhuntly ibsedhihindet find that hp sort major takes also an origit 


zius, levator scapule, and rhomboideus, are to vtélgp: the seapula or 2 
to carry it backwards. The muscles which > ates scapula down- | - 
Tn. ns 
a 
the a aa vertebra : it is s0 expressed in Albinns. 7 


_ wards and forwards, viz. the pectoralis minor rratus major 
an oo the fore part of the breast. , 


~~ 
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LXVI. The serratus MAsor anricus lies upon the side of 

rao *" chest arising from the ribs; and as the ribs have interstices bet 
yt them, every muscle arising from the ribs arises by pee capa 
from each rib: all such distinct and pointed ships are named digita- 
, tions, tongues, or sometimes serra, from their resembling the teeth 
“4 of asaw ; and every muscle arising from the ribs must be a serrated 


ele 


Pe Bs ‘muscle. | The serratus major anticus is that great and broad muscle, 
ad the chief part of which lies under the scapula ; and nothing of which 
> is seen but the fleshy tongues, by which it arises from the sides of 

Pec) ete Pm It is all fleshy, and is of considerable breadth and 

Or. from i from all the true ribs, (it sometimes misses the 

the ribs m three of the false ribs: its indigitations, of course, 


2d nie spread over the side of the thorax like a fan; its upper indigita- 

9th. tions lie under the pectoralis major, and its lower indigitations are 

mixed with the beginning of the external oblique muscle of the 

omen ; its middle indigitations are seen spreading upon the sides 

of the thorax : it lies thick and fleshy under the scapula, and is a 

part of that cushion on which the scapula glides : its fibres converge 

orthe * towards a narrower insertion; and the muscle ends thick and fleshy 

scapula, in the whole length of that line which we call the basis of the sca- 

pula, and is as it were folded round it; so that this muscle, which 

comes from before, is implanted along with the rhomboideus, which 
comes from behind. 

One operation of this muscle is upon the scapula, when the whole 
acts, it pulls the scapula downwards and forwards. When only the 
R lower portions act, it pulls the lower angle of the scapula forwards, 
a. by which the scapula rolls, and the tip of the shoulder is raised ; 
ag when the upper part acts in conjunction with the little pectoral 
ie muscle, the tip of the shoulder is fixed and pulled towards the chest, — 
~~ and the lower corner of the scapula rolls backwards. But its most 
important action is in excited respiration, when its insertion is con- 
verted into its origin, and the scapula being fixed, it expands the 
_ ribs, and performs respiration. aie 
lis LXVII. The pecrorats minor lies under the pectoralis major, 
"ga, Close upon the ribs ; and as it arises upon the third, fourth, and fifth 
“4th, and ribs, it sometimes takes i its origin from the second, third, pe fourth 
5thrib. ribs, and sometimes only from the third and fourths ; it also is a ser- 

_ Fated muscle, and was named serratus minor anticus ; its three digi- 

_ tations are very thick and fleshy ; and soon converge so as to form 

a small, but thick and fleshy muscle which, terminating in a point, 

nga | is inserted into the very apex of the coracoid process : by pulling 


Sess bf the coracoid process forwards and downwards, it will roll the 
scapula, § der, 
Subcla- 


vines LXVIIf. The susctavran muscu is another con scle 

_ the scapula ; for the clavicle is just the hi n whi 3 

lage the pula moves, and the subclavian muscle ah ‘ tendon from 

Ist rib. the cartilage of the first rib; it becomes flat and eshy, and lies along 
- between the clavicle and the first rib ; ; it arises at a sing , 


in. into the rib, flat and tendinous ; but it is inserted into a great le 
| the aye, he eginning about two inches from the a r 
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mserted all along the clavitle, quite out to where it is joined to the ape. 

acromion | process : its chief use (since the ribis immoveable) must — 

surely be to pull the clavicle, and consequently the shoulder down- 

wards, and so to fix them. ahs 0 Os 
The scapula is thus moved in every possible direction : upwards, 

by the levator scapule and the trapezius ; backwards by the rhom- 

boideus, assisted by the middle portions of the trapezius ; down- 

wards and backwards by the lowest order of fibres in the trapezius ; 

downwards and forwards by the serratus major anticus; directly 

downwards by the serratus, balanced by the trapezius, and assisted — 

by the subclavius ; ; and nd det yaa by the pectoralis minor. 
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VIZ. THOSE MOVING THE 0S HUMERI, oR ARM-BONE. 


LXIX. The recroratis major isa large, thick, and fleshy muscle Pectoralis 
which covers all the breast. It arises from the half of the clavicle Pg yet 
next the sternum ; from all the edge of the sternum, the ca i- nal half of 
nous endings of the three lower true ribs.* Where it arises from the the clavi- 
sternum, it is tendinous, and the fibres from the opposite muscle $i te 
cross and mix, so as to make a sort of fascia covering the bone. It scrum 
is fleshy where it arises from the ribs, and there it mixes with he Se 
external abdominal muscle. The fibres approach each > ye till jy 
they form a flat tendon about an inch in breadth; and as the fi i eth, 
approach each other, they cross in such a way, that the lower ee 
of the muscle forms the upper edge of the tendon, which is ete 


but twisted ; its implantation is into the edge, if I may call it so, of In. 


e groove or rut of the biceps tendon. That part which arises Cit 

| the clavicle is alittle separated from that which arises from the cipit a of 
sternum ; a fatty line makes the distinction ; and they are sometimes 
described as two parts: it is those two bundles chiefly which cross 
each other to make the plaited appearance. The pectoralis, among 
others, has been made a muscle of respiration.t _ 

LXX. The Larisstmmus vorst is the broadest, not only of the Latissi- 
back, but perhaps of the whole body. It is a beautiful muscle, mus dorsi, 
covering all the lower part of the back and loins, and reaching to 
the arm, to be the antagonist to the pectoral muscle. It arises 
by a broad, flat, and glistening tendon, which covers a the loins, 


* We freignently find slips running as distinct muscles from the ath oa 8th rib to 
the py mapa they have been remarked, in the peo saggy dissecting room, 
quently in Lascars and Negroes ‘than in Europeans. In December 1814, a 

ody was dissected, in which there was found on both sides a slip of s 18 inches = 


tending the 4th and oth rib to the fascia, between the triceps and bra- 
evuaie, and a distinct slip of tendon might be traced even to the i inner condyle. 

a hed that when, at any time, he had rheumatism in this muscle, his 

_and when he bad difficult breathing, he found great relief 

al the shoulders, and acting with the pectoral muscles. It — 
by those acts, that asthmatics take this posture ; women in labour 

by resting upon the arms of their chair; those who play on wind in- 

tl ers instraining. = 


>= 
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and which is in some degree the root of other muscles, especially of 

the longissimus dorsi. ‘This broad silvery tendon begins exactly in 
Or... =the — of the back; it arises from the lower vertebre of the 
poster-part Joins, from the spines and knobs of the back of the sacrum, and 
ili, 2, al). from the back part of the circle of the os ilium ; this last is the only 
the spin- part that is fleshy. The flat tendon gradually passes into a flat and 
Of sheram reguiar muscle, which wraps round the side of the body, and as it 
and lum- lies over the corner of the scapula, it sometimes receives a small 
“ rad fleshy bundle from it; and as it passes over the four lower ribs, it 
of 2 or has some tendinad Wine sent into it, by which it is attached to the 
seven inf. ribs. Its fibres converge : for the lower ones ascend; the upper 
gay ones go directly across. And these different orders not only meet 
4.three to form this flat tendon, but they cross each other, like those of the 
inf. ribs; pectoral muscle: here also the tendon is twisted, and the upper 
sometimes é, 
5. angle edge of the muscle forms the lower edge of the flat tendon ; which, 
of the —_ passing into the axilla, turns under the arm-bone, and is implanted 
scapula. into it, on the inner edge of the bicipital groove ; so the tendons of 
dge of the pectoralis and latissimus meet each other ; they, in fact, join 
face to face, as if the one tendon ended directly in the other; and 
e- both united, make a sort of lining for the groove, or a tendinous 

sheath, for the long tendon of the biceps to run on. 

These two muscles form the axilla or arm-pit; and although 
each has its peculiar offices, their chief operation is when they coin- 
cide in one action; and that action is exceedingly powerful, both 
by the great strength of either muscle, and by their being implanted 
into the arm-bone, four inches below its head. The pectoralis 

- major is for pulling the arm forwards, as in laying-the arms across 
the breast, or in carrying loads in the arms; and it forms the bor- 
a _ der of the axilla before, The latissimus dorsi has-a wider range; — 

“se ba when the arm is raised, it brings it downwards as in striking with a 
hammer, or downwards and backwards, as in striking with the elbow, 
_. or in rolling the arm inwards and backwards, as in turning the palm 
of the hand behind the back, whence it has the obscene name of 
. MUSCULUS SCALPTOR ANI, Or TERSOR ANI; and it forms the back 
ne % ed®e of the axilla. The edges of these two muscles receive the 
ty pressure of crutches, and defend the vessels and nerves; when 
both muscles act, the arm is pressed directly downwards, as in rising 
from our seat, or in holding a bundle under the arm ; or when the 
arm is fixed, these muscles raise the body as in the example just 
mentioned, of rising from our seat, or in walking with a short stick, 

or in raising ourselves by our hands over a high beam. 

Deltoides.. LXXI. The pevroipes is the first of those muscles which arise 
from the scapula, to be inserted into the shoulder-bone. It is named 
deltoid muscle, from its resembling the letter 4 of the Greeks ;. it 


is thick and fleshy, and covers ote of the shoulder, filling up 


° 
= 


php oA the space between the acromion pro and the shoulder-bone ; it 
er third 0 


Slavicle, 2tises from all that part of the claviele, which is not oceupied by 
2. acro- the pectoralis muscle, and is separated from it only by a fatty li 
mion, —_ it arises again ip another bundle, from the point of the acromi 
ida process, and this middle bundle is also insulated by a fatty line on 
8. spine either side of it, The third bundle arises from the spine of the 
and part ‘ ' Spr : 
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‘ \ 
nine behind the acromion process, and which is also attached to oh the base 
the base by a strong ligamentous fascia, which covers the infra sonale- 
spinatus muscle. And thus the muscle has three converging heads, ® 
viz. a head from the outer end of the clavicle, ahead from the © | 
acromion, or tip of the shoulder, a head from the ridge of the spine, 
each divided from the other by a fatty line.* These ‘heads or bun- a rough 
dles of fibres, meeting about one-third down the humerus, form a thetict 
short, flat, and strong tendon, which grasps or almost surrounds the pers of the 
shoulder-bone. oe 

These three distinct. heads must be observed: i in speaking of the 
use of the muscle ; for though the chief use of the muscle be to 
raise the arm, this is not the use of it in all circumstances ; for the 
outer and inner heads, lying by the side of the shouider-bone, and 
below the joint, do, when the arm is lying flat byt the side, assist the 
pectoral and latissimus dorsi muscles in drawing it close to the side. 

But when the middle bundle raises the arm, in proportion as the 
middle bundle raises the arm, it loses its power ; and in proportion 
as it loses of its power, the side portions, having come into a new 
direction, begin to help ; nay, when the arm is raised toacertain  — 
point, more power is still required, and the clavicular part of the at 
pectoral muscle also comes to assist. It is in this succession, that 
the several bundles of fibres act; for if they began all at once to 
act, the arm should rather be bound down by the lateral portions, 
than raised by the middle one. It is still more surprising that 
authors have neglected the great and obvious use of these lateral 
portions, since they are the most powerful rotators of the arm, e. g. 
*the guards in fencing are performed chiefly through the operation 
of these portions of the deltoid muscle. 

LXXII. Coraco-pracutatis.—The coraco-brachialis, so named Coraco _ 
from its origin and insertion, is a long and rather slender muscle. 

It arises from the coracoid process of the scapula, along with the or. ‘fore 
short head of the biceps muscle, and it is closely connected with et 
this head, almost its whole length: it is small at its beginning: it 
grows gradually thicker as it descends; it is all fleshy, and is im Bb inne 
serted by a very short tendon into the os humeri, nearly about its rf 
middie, between the brachialis and the third head of the triceps. nena 

It is perforated by the external cutaneous nerve. This was observed ™ 
_ by Casserius, an Italian anatomist ; and the muscle is often named 
_ MUSCULUS PERFORATUS CASSERII. 

Its action is very simple, to raise the arm obliquely forwards and 
upwards, and consequently to give a degree of rotation. It will 
also have a chief effect in pulling the arm towards the side of the 


‘LXXIIL. The supra spinatus is so named from its occupying — 
the hollow of the scapula above the spine. ys aati 
Tt arises from the back of the scapula reaching to the base, from Or. dor- 
Sp nd from the superior edge or costa; it is exceedingly ans, 
thick and flesh , filling up all the hollow between the spine and base, ‘and 
superior « ta ; ‘and it is firmly enclosed in this triangular hollow, ear 
* Albinus has distinguished it into seven fasciculi or bundles ; EY superfluous, 5) ve Nag 
paperacy. 
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hee strong tendinous expansion which passes from the superior 
ge of the scapula, to the ridge of the spine : it is consequently 
a muscle of a triangular figure, thick and strong ; it passes under 
the acromion, and degenerates into a tendon there, and going under 
the acromion, as under an arch, and over the ball of the humerus, 
it adheres to the capsule of the shoulder- -joint, and is at last im- 
planted by a broad strong tendon into the upper part of the great 
tuberosity on the head of the bone. 

It is evidently designed for raising the humerus directly upwards, 
and by its attachment to the capsule, the capsule is drawn up when 
the arm is raised, su that though lax, it cannot be caught in the 
joint. It exactly performs the same motion with the middle part of 
the peirorpes, lies in the same direction with it, and assists it. 

LXXIV. Inrra sprnarus, is like the former i in all respects, of 
the same use, and assisting it. 

This also is of a triangular shape, and is fully one half larger than 
the a spinatus ; and the supra spinatus arises. from all the tri- 
ne cavity above the spine: this arises from almost all the tri- 
angular cavity below it. 

It arises fleshy from all the back of the scapula below the spine, 
except that part giving origin to the teres major and minor, from 
the spine itself, and from all the base of the scapula, below the 
beginning of the spine, and also from the greater part of the lower 
costa of the scapula. It is very thick and strong, almost filling up 
the triangular cavity, and it is closed in, like the former, by a strong 


tendinous expansion ; it begins to grow tendinous about its middle, — 


but it continues also fleshy till it passes over the socket of the+ 
shoulder-joint : it also is connected with the capsular ligament, is 


has exactly the same uses, viz. preventing the capsule from being 


lg inserted into the middle of the same tuberosity with the former, and 
re 


le of 


Or. edge 
of ine 
ferio 


Tec tanes 


‘baal CY) 


caught in the joint, and raising the arm upwards, and inclining it a — 
perk hume- little outwards, by a slight degree of rotation. And I do 


that one great use of these two muscles is, when the arm 
extended backwards, to prevent the head of the humerus— 

rting out of its superficial socket. 

~LXXV. The Teres Minor is a third muscle which co-o 
with these. ‘This and another are so named from their appear 
not from their shape, for they seem round when superficially dis- 
sected, because then their edges only are seen ; but when fully dis- 
sected from the other muscles, they are rather flat. The teres 
minor is a small, fleshy muscle ; ; it arises from the angle and all the 
lower edge of the scapula : it is like the infra spinatus ; it becomes 


pen sea- Carly tendinous ; but the tendon is accompanied with fleshy fibres 


from below ; its flat tendon, in passing over the joint, is attached 
¢ to the capsule, and is finally inserted into the great tuberosity of the 


the hume- shoulder-bone, so that it must have exactly the same uses as 


rus infe- 


rior to the 
last 


two former muscles. It is separated from the infra spinatus by 
tendinous expansion with which the latter is covered ; ; it looks like 
a part of the same muscle in its origin, where it lies upon the sea- 
pula ; but is very distinct in its tendon. The supra me tus, infra 
‘spinatus, and teres minor, raise and roll the arm 
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_ LXXVI. The teres masor is in shape like the former, lies Teres 
lower upon the edge of the scapula than the teres weer: and is ™™ 
thicker and longer than it. 

It arises chiefly from the angle of the scapula; partly dom the Or. infe- 
lower edge of the scapula at its back part ; itis connected with the vie -_— 
TERES MINOR, and INFRA sPINATUS. It is a large, thick, and flat of the infe= 
muscle and forms a flat strong tendon, which passes under the long pl gage 
head of the triceps ; ; it passes under the os humeri ; turns round it, seapula, 
and is inserted into the ridge, on the inner side of the groove, and Jn. the in- 
gives some tendinous fibres to line the groove. In short, it accom- pov a 
panies the tendon of the latissimus dorsi, is inserted along with it, the long 
and may be considered as the congener of the latissimus dorsi ; — i 
and the two tendons are enclosed in one common capsule, or sheath es 
of cellular substance. 

Its use, then, is evidenfly to draw the humerus downwards .and 
backwards, and to perform the same rotation of the arms, witch 
the latissimus dorsi does. 

LXXVIl. The susscarunarts lines all the concavity of "thd Subseapu~ 
sca like a cushion. It is like the surface of the scapula on !#** 
which it lies, of a triangular shape ; and from the convergence of — 
all the fibres it is completely radiated or fan-like ; it is very fleshy, 
thick, and strong ; the radii are each minutely described by Albinus ; 
but Sabatier says, with good sense, that he cannot distinguish them, 
so as to describe them accurately ; and he might have added, that 
there was not the shadow of a motive for wasting time in so trivial 

an employment as counting the bundles. 

It arises from the two coste, the base, and all the internal sur- Or. 1. the 
face of the scapula. And indeed it is to favour this origin that the SON°*ve 
inner surface of the scapula is full of little risings and hollows, to the sea m 
every one of which the muscle adheres closely. Just under the snake A 
coracoid process, is the only part from whence it does not arise. jerer cos. 

~ That little space is filled up with cellular substance. fe ta. 4. sup. 
ernately tendinous and fleshy fibres are so rooted in the —_ 
; and so attached to its risings and depressions, that it is 
altly cleaned away from the bone. 
_ The tendon and upper edge of the muscle is almost continuous 
with the supra spinatus ; but from the manner of its insertion, its 
effect is very opposite from that of the supra spiuatus, for it goes 
round the os humeri to its insertion, and it is fixed to the lesser IM. intern- 
tuberosity, therefore it both pulls the arm backwards and down- ' bay ae uberclé * 
wards, and performs the rotation like the teres major, and latissimus humerus, 
dorsi. It is also like all the other tendons, attached to the capsule, 
so as to prevent its being caught ; and it is particularly useful by 


strengthening the shoulder-joint. 


. 


# OF THE MOTIONS OF THE HUMERUS. 


Havrne thus described all the muscles which move this bone, I 
te and effets. order in which they are arranged, and mark their 
place ; 
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To distinguish clearly the Hhedon f each muscle, we have but 
to ia the point to which it is unidahoa: 

. Those implanted above the head 7 the bone must raise the 
- Now the supra spinatus, infra spinatus, and teres minor, are 
nted into the great tubercle, and raise the arm; and the del- 
“at  toides is implanted in the same direction, and still lower, so that it 
performs the same action with a still greater degree of power. 

ea oe 2. There is implanted into the’ opposite or lower part of the 
We _ head, the subscapularis, which, of course, dra “the arm directly 
ie. dowrivards and backwards, 

Ae oo: AGP Phere i implanted into the outer edge of the bicipital groove, 

‘age the pectoralis major, and also the coraco-brachialis, which comes 

__ in the same direction ; and these two pull the arm inwards, towards 
the side and forwards. 

4. There are inserted into the inside, or lower sidé of the groove, 
| the latissimus dorsi, and teres major, beth of which pull the arm 
au. 7 directly backwards, as they bend under the arm, to reach their 

* ~~  sertion. ey also roll the palm inwards and backwards. A 

is easy to observe in what succession those muscles must ac ? 
describe the circular and rotatory motions of the arm. | ; 
Joints are more stréngthened by the origin and insertion 
muscles around them, than by elastic ligaments, which yiel 
tear; whereas the muscles, having a living power, re-act against 
any separating force. ‘They contract, or, in other words, they are 
strong in proportion to the violence that the joint suffers. Thus, in 
the shoulder the capsule is so lax, that there is a mechanical con- 
trivance to prevent its being cheeked in the joint, and it is moreover 
so We that, independent of its yielding easily, it is also very easily 
iol . torn; | these muscles surround the joint so fairly, a 
strength and their tendinous connexions with the head of the 
_ are more than a compensation for the looseness of its capsular 
ment. Were not the muscles thus closely attached, the shoulde 
would be very often displaced, the glenoid cavity is so superficie 
. and the bursa so lax; and surely it is for some such purpose 
_ the muscles are planted so closely round the head ; for whe 
: ed at a distance from the centre, as one muscle, tt 
me toid is, or as the biceps and triceps of the arm, or the hamstn 
am or tendo Achillis, the power is much increased. Here, in the mus- 
a cles arising from the scapula, power is sacrificed to the firmness of 
the joint, and they are all implanted closely round the head of the 
n ‘ bone. > 
The connection of the bones in this joint is in a manner formed 
_ by these muscles, for the supra spinatus, infra spinatus, teres major . 
and minor, and the subscapularis, surround the joint very closely, 
cover the joint with their flat tendons, and so yng the capsule, 
and increase its strength. " 
Pde muscles of the fore-arm are only four, the Biceps and 
setaLts for bending, and the TRicErs ee ees for ex- 
el on ending. R , 
Biceps: LXXVILN. Bickrs pracut rLExor is “universally named BICEPS, 
: from its having two very distinct heads. It is an exceedingly thick 
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arid sttong muscle, for when it contracts, we feel it almost like a 
hard firm ball upon the fore part of the arm, and at the upper and 
most conspicuous part of this ball is the union of the two heads. 
The larger and thicker head arises fromthe coracoid process, by Or. 1. co- 
a tendon which extends three inches along the fore part of the "oid . 
muscle, in the form of an aponeurosis, but at the back part aie: 
tendon is short, and the muscle is attached there to the eshy belly 
of the coraco- -brae 


BY oe 
Al 


a 4 
The second, a head, arises from the edge of the glenoid 2. I and ty 


cavity, at its upper part ; it is exceedingly small and tendinous, and s 


this long tendon runs down in its proper groove, till about the third = 


part down the humerus the two heads meet. And though below Ret 
this it is but one fleshy belly, yet here, as in other muscles, the _ 
common division between its two origins may be still observed.* eit 
It is earlier tendinous at the fore part and outer side ; the tendon Jn. 1, fas- 
here sends off that aponeurotic expansion which covers all the arm cia of the 
below, and encloses the muscles as in a sheath. The tendon, at reo 
ts it and large, becomes gradually smaller and rounder ; and 2 eee 
a little in its descent, so as to lay one flat edge to the radius, @ 
. to the ulna ; and it is at last implanted into that round 
ibe which is on the fore part of the radius, a little below its 
neck ; but it has also an insertion into the fascie of the fore arm. 
The great use of the biceps is to bend the fore arm with great 
strength. But as it is inserted into the tubercle of the radius, 
when the arm and hand are turned downwards, it, by acting, will 
pull them upwards, 7. e. it will assist the supinators. Since both its 
heads are from the scapula, it will occasionally move the humerus, 


as well as the fore arm. 
. The BRACHIALIS INTERNUs lies immediately ure Ms ae 
is a very strong, fleshy muscle, for assisting the bicops interma.” 
beg the arm. It is called sracutaxis, from its origin in the 
fore arm, and rnTERNvs, from its being within the biceps. , 

A t arises from two-thirds of the os’humeri at its fore part, by a Or. the 
f forked head ; for it comes down from each side of the del- oe 
It continues its attachment all the way down the for part of face of 
merus to within an inch of the joint. It is very hick es, Be 
ong ; it is tendinous for about two inches in its 


nserted by a fiat strong tendon into the coronoid process of wm ime: 


; ’ 
Other uses are. ‘antitived to it, as the lifting up the capsule to wines: 


— its being pinched. ‘But the chief use of it is to bend the © 
fore arm. In a strong man, it is exceedingly thick, and its edge 
projects from under the ome of the biceps, and is seen in the 
lateral view. 
LXXX. Triceps siecycnigiiy- ood the back nit of the arm pTricepa 
three muscles have been described: the extensor , the ex- 
tensor brevis, and the brachialis externus ; but there is, in —_ 


muscle. "Oe 
of this muscle is in the middle. It arises bya : al 


find a third head to this muscle, which tales an origin ncbooa 


Sint? 
‘wadtt: 
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neck, and a little way from the o of the long head of the 
biceps ; and it is under this head that the tendon of the teres major 
passes to its insertion. git 


pone _ The second head is on the outside of the arm, next in length to 
externa’ this. It arises from the arm-bone under the great tuber, and just 


flat tendon; from an inch of the ong the scapula under the 


the ae below the insertion of the teres minor. The longand second heads 
4 Tus. * . 


x 


meet about the middle of the humerus. 


‘8d head, The third, or internal head, is the shortest of all. It begins at 


omar the inner side of the humerus, just under the insertion of the teres 

och major ; and it arises from the inner part of the humerus, all the way 

rus. down, and joins just where the second head joins (i.e. about the 
middle). All these heads still continue adhering to the humerus (as 
the brachialis does on the fore side), quite down to within an inch 
of the joint, and then a strong thick tendon is formed, by which it 

In. Ole- ig implanted strongly in the projecting heel of the ulna, named 

eranon- olecranon, by which projection of the bone the muscle has great 
power, and the power is increased by an increased length of the 
process in dogs, and other animals which run or bound. 

The whole forms a very thick and powerful muscle, which covers 
and embraces all the back part of the arm; and its use is too sim- 
ple to admit of any farther explanation, than just to say that it ex- 
tends the hinge-joint of the elbow with great power; and that by 
its long head it may assist also to bend the arm-bone outwards and 

backwards. 
Anco- LXXXI. The anconaus is a small triangular muscle, placed on 
poe - the back part of the elbow. It arises from the ridge and from the 
and outer external condyle of the humerus, by a thick, strong, and short 
condyle of tendon. From this it becomes fleshy, and after running about three 
bor hume- inches obliquely backwards, it is inserted by its oblique fleshy fibres 
7 flat into the outer part of the ridge of the ulna. 


the back. Lt is manifestly designed for the extension of the fore arm, and 
ofthe has only that one simple action. 
ulna. 


THE FASCIA OF THE ARM. 


Besides bones, there is also another source of attachment for 
muscles, that is, the tendinous expansions; for the expansions, 
which go on the surface like sheaths, also dive between the muscles, 

form septa, or partitions, from which their fibres arise. 

One tendinous expansion begins from the clavicle and acromion 
process, or rather comes down from the neck: it is then strength- 
ened by the tendon of the deltoid muscle ; it descends, covering all 

_ the arm; and before it goes down over the fore arm, it is again 
reinforced chiefly by the biceps, but also by the tendon of the triceps 
= sor. One remarkable process, or partition of this general 
fascia, is sent in from the sheath to be fixed to the outside of the 
humerus, all the way down to the ridge of the outer condyle. 
Another partition goes down, in like manner, to the inner condyle, 
along the ridge which leads to it; then the fascia, taking a firm 

hold on the condyles, is greatly strengthened about the elbow, and 


é 
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goes over the fore arm, enclosing its muscles in a very firm and 
close ath ; and it sends partitions down among the several layers 
of m 


in the fore arm, which gives each of them a firm hold. 
The fore arm is covered with this fascia, or strong tendinous web, 

which, like that which covers the temporal muscle, gives both origin 
and strength to the muscles which lie under it, which divides the 
several layers one from another. This fascia is said to proceed from 
the strong tendon of the biceps muscle, though that were but 4 
slender ones or so great a web of tendon, which not only covers 
the surface the muscles, but enters among their layers. This 
fascia really begins in the shoulder, and has an addition and an in- 


crease of strength from every point of bone: it is assisted by each > 


tendon, because the tendons and fascia are of one nature over all 
the body, and its connection with the tendon of the biceps is quite 
of another kind from that which has been supposed. I would not 
allow that the biceps tendon expands imto the fascia, but rather that 
\ . the web receives the biceps tendon, which is implanted into it, and 
for this wise purpose, that when the fore arm is to strike, or the 
hand to grasp, the biceps first moves, and by making the fascia 
tense, prepares the fore arm for those violent actions which are to 
ensue. Thus, it may be defined, a web of thin but strong tendon, 
which covers all the muscles of the fore arm, makes the surface 
before dissection firm and smooth, sends down partitions which are 
fixed into the ridges of the radius and ulna, enabling those bones to 
give a broader origin to the muscles, establishing a strong connec- 
tion among the several layers, and making the dissection more 
difficult. 

The fascia of the fore arm is continued to the wrist, where it is 
strengthened by the annular ligament, and passes over the back of 
__ the hand even to the fingers. 

The fascia of the fore arm, and its relation to the tendon of the 
biceps flexor, is of much importance as a piece of surgical anatomy. 
It has to be particularly considered -in very many cases, as in wounds 
of the fore arm, abscesses forming under it ; as in the inflammation 
which follows bleeding, and in the aneurism which is consequent on 
the wound of the brachial artery. ; 

- 
MUSCLES OF THE FORE ARM, CARPUS, AND FINGERS. 


"Phe motions to be performed by the muscles which lie upon the 
fore arm are these three ; to roll the hand, to bend the wrist, to 
the fingers. 

- The turning of the hand, which is performed by rolling the 
radius on the ulna, is named pronation and supination. When we 
turn the palm down, it is said to be prone ; when we turn the palm’ 
upwards, it is supine. This is pronation and supination. The ) 
which perform these motions are the PronaTors and the s . 
and the motion itself is best exemplified in the turning akeyinalo 
or in the guards of fe which are formed by a continual p 
of thé radius upon more dy carrying the wrist round im the ha 
circle. Now. all muscles which are inserted into the radius, tat 


: 
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it or roll if, We have just seer 


on biceps does so- 
Therefore, when the student a muscle rted into this bone, 
he knows by that mark that it is either a pronator or supinator, 

2. The wrist is called the carpus, and, therefore, those muscles 
which serve for bending or extending the wrist are the rLExors and 
EXTENsORS of the carpus. 

3. The bending be extending of the draconaee be mistaken, 
and therefore the flexors and extensors of the fingers need not be 
explained. 

These muscles are denominated from their uses chiefly ; but if 
two muscles perform one motion, they may be distinguished by some 
accident of their situation or form. And thus, if there be two 
benders of the fingers, one above the other, they are named FLEXOR 
SUBLIMIs, and FLEXOR PROFUNDUS, i.e, the superficial and deep 
flexors. If there be two flexors of the carpus, one is named 
FLEXOR RADIALIS CaRPt, by its running along the radius, the other 
FLEXOR ULNARIS CARPI, from passing in the course of the ulna. 


_ And if there be two pronators, one may be distinguished pRoNaToR 


TERES, from its round shape, the other ren quabRatus, from 
its square form. And this, I trust, will serve as a key to what i is 
found to be a source of inextricable confusion. 
It will be easy to make the origins and insertions still more sim- 
pe’ than the names ; for all the muscles arise from two points, and 
we but two uses. 
This assertion shall be afterwards qualified with a few exceptions ; : 


but at present it shall stand for the rule of our demonstration ; for 


all the. muscles arise from two points, the external and internal 
condyle. The internal condyle is the longer one, and gives most 
power : more power is required for bending, grasping, and turning 
the hand inwards ; therefore all the muscles which bend the hand, 
all the muscles which bend the fingers, and the principal eH 
or that muscle which turns the palm downwards, arise from the 
ternal condyle. 

The external condyle is shorter ; it gives less power ; there is 


little resistance to opening the hand, and little power is required in 
extending the fingers ; and so all the muscles whi ch e3 end the wrist 
or the fingers, or roll the hand outwards to turn it sup’ , arise from 
the external condyle. So that when we hear a pronator or a flexor 
named, we know that the origin must be the internal cor dyle, and 


the insertion is expressed by the name, Thus a pronator radii goes _ ‘a 
to the radius ; a flexor carpi goes .to the wrist: a flexor digitor 

goes to the fingers ; and a flexor pollicis goes to the thumb : and 
they all issue from the inner condyle as from a centre. 

And, again, when a supi nator or extensor is named, we know! 
where to look for it ; for they also go out from one common point, 
the external condyle ; ; and pinator radii goes to the radius : 
the extensor carpi goes to the fa the extensor pollicis goes to 
the thumb ; and the extensor indicis to the fore finger. 

A kind of artificial memory of the muscles of the fore arm may 
be had by.arranging them in numbers ; for example, if we take the 
hiceps flexor as supinator in this instance, vesauda it truly — the _ 


r Sy - 


ay WES wc 


w 


supinator brevis is ~~“ sppened tothe pronator teres, t 
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ut ® P : 
mass of the flexor muscles as one great pronator, for such is theiss 
ar gina hen the museles go in threes—thus : 

For the motion of the wrist, three flexors, the ulnaris, necialing 


and medius, commonly ny palmaris longus.— Three extensors, 
ulnaris, radialis longior, and brevior.— Three pronators, the teres, 
quadratus, and the mass of flexor muscles.—-Three supinators, the 


_ Supinator longus, brevis, and biceps cubiti. There are three exten- 
sors of the fingers, extensor communis digitorum, extensor primi 


digiti, extensor minimi digiti.— Three extensors of the thumb, exten- 
sor primus, secundus, and tertius.— Three flexors of the fingers and. 
thumb, flexor digitorum sublimis, flexor digitorum profundus, flexor 
pollicis longus, In the arrangement of the muscles of the fore 
arm, it is correct to say that the flexors arise from the inner con- 
the extensors from the outer condyle ; but the supimators » 
and pronators are better distinguished by their insertion :—thus, all 
muscles inserted into the radius turn the wrist, and thug the supina- 
tor longus, the supinator brevis, the pronator teres, the pronator 
quadratus, and the biceps, are employed in turning the hand. 


MUSCLES INSERTED INTO THE RADIUS. | . 


LXXXII. Supmvaror RADI LoNeus. This wale forms the S Sepintor 
very edge of the fore arm: it arises by many short tendinous fibres, 

from ridge of the humerus, above the external condyle, which Or. ridge . 
origin is fully two inches in length above the condyle. _ It also arises 

from the intermuscular membrane ; and, as it lies on the very edge {pe 
of the fore arm, it runs between the Sonor and extensor radialis. rus. 

It becomes thicker as it passes the joint of the humerus, and there 

gives a very peculiar form to the arm; it then becomes smaller, and 

forms a flat tendon, whieh is quite naked of flesh from the middle of 

the radius, or a little below, down tothe wrist. This tendon becomes, J”. lower 
gradually smaller, till it reaches the wrist, where expanding a little, ead of 
it is inserted into the lower head of the radius on its outer side. 


and outer 
ep oe of 
hume- 


Its use is, perhaps, chiefly as a supinator, but it is placed just 
upon the edge of the arm ; it stands as a sort of intermedium be- 
tween the sets of muscles ; it is fixed, indeed, rather upon the 
internal # 7 ‘face of the radius; but yet, when the supination is com- 
plete, when the hand is rolled very much outward it will mhmerat a 


_ It is at once supinator and pronater, and for a most evident. rea 
a flexor also of the fore arm, since its origin is at least two 
up the humerus, above the joint of the elbow. 
XXII. The surrnaror BREvis is an internal muscle, which Supinator_ 
ms, with the muscles of the of the fore finger a kind of *revis- 
second layer ; and this one lies ce xd, as much as the pronator 
quadratus does, on the inner "fore arm. It is a short 
muscle, but very thick and fleshy, and of great power. 

It arises from the outer condyle of the os humeri, and from the Or. 1, ext. 
edge of the ulna, and from the interosseous ligament : it is then gondyle of 
lapped over the radius, and is inserted into its ridge ; so that ek 
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yi pese insertion of the two muscles, almost meeting on the edge of the 
dius. radius. It is almost circumscribed to one use, that of performing 
the rotation of the radius outwards ; but, perhaps, it may also have 
some little effect in extending the ulna, and of assisting the anco- 
neus. ou 
Pronator [,X XXIV. The pronaror TERES RADII is of the outermost layer 
aie of muscles, is small and round; named pronator from its office of 
turning the radius, and teres from its shape, or rather to distinguish 
it from the pronator quadratus, which is a short square muscle, and 
which lies deep, being laid flat upon the naked bones. 
Or. inner ‘The pronator teres arises chiefly from the internal condyle of the 
cone humerus, at-its lower and fore part. It has a second origin from 
of the the coronoid process of the ulna ; these form two portions, between 
ulna. which passes the radial nerve. ‘The muscle thus formed is conical, 
is gradually smaller from above downwards, is chiefly fleshy, but is 
In. near also a little’ tendinous, both at its origin and at its insertion; and 
po povgrea stretches obliquely across the fore arm, passing over the other mus- 
aa i to be inserted in the outer ridge of the radius, about the middle 
its length. 
Its use is to turn the hand downwards, by turning the radius ; and 
it will also, in strong actions, be brought to bend the fore arm on 
os the arm, or the reverse, when the fore arm is fixed, and we are to 
_ raise the trunk by holding with the hands. 
matorr  LXXXV. The pronaTor quapRatus, so named from its shape 
quadratas. and form, is one of the most simple in its action, since it serves but 
one direct purpose, viz. turning the radius upon the ulna. 
so It lies fat upon the interosseous ligament upon the fore part of 
. the arm, about two inches above the wrist ; it is nearly square, and 
is about three inches in length and breadth. _ Its fibres go obliquely 
Or. edge across, between the radius and ulna. It arises from the edge of the 
of the ulna, adheres to the interosseous ligament, and goes to be implanted 
In, edge. into the edge of the radius ; it turns the radius upon the ulna. This 
rcboeg ra- muscle, and in some degree also the flexor pollicis, are the only 
a muscles’ which do not come fairly under that arrangement, by which 
I have endeavoured to explain the muscles of the fore arm. 
Palmaris ULXXXVI. The pALMAR!S LONGUS FLEXOR CARPI MEDIUS, is a long 
longus. thin muscle, which, although it seems to have another use in its 
expansion into the aponeurosis, yet is truly, by insertion into the 
annular ligament of the wrist, a flexor of the wrist, and, in some 
degree, a pronator of the radius. 
It arises from the internal condyle of the os humeri, and is the 
first of five muscles which have one common tendon going out, like 
radii, from one common centre, viz. the palmaris; the flexor 
radialis ; the flexor ulnaris ; the flexor digitorum sublimis ; the flexor 
digitorum profundus. . 
Or. inner — The palmaris longus arises from the inner condyle of the os humeri, 
sp dm and also from the intermuscular tendon, which joins it with the 
cia re si Be saa : 
of the fore flexor radialis and flexor digitorum sublimis, and from the internal 
arm. _ surface of the common sheath. Its fleshy belly is but two inches’ 
and a half or three inches in length ; and its long slender tendon’ 


In. = descends along’ the middle of the fore arm to be inserted into the 


hh 
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fore part of the annular ligament of the wrist, just under the root of and fascia 
the thumb. This tendon seems to give rise to the very strong thick 
aponeurosis of the palm of the hand, (under which all the muscles 

of the hand run, and which condbals the arch of blood-vessels, and 
protects them,) thence the muscle has its name. But it is a very 
common mistake to think, that because tendons are fixed to the 
sheaths, the sheaths are only productions of the tendons ; whereas 

the sheaths do truly arise from bones. The fascia, which the del- 

toides is thought to form, arises from the acromion and ¢ 
and the fascia, which the biceps is thought to produce, ar 
the condyles of the humerus ; and that great sheath of tendon which 

is made tense by the musculus fascialis of the thigh, does not arise 

from that muscle, but comes down from the spine of the ilium, 
strengthened by expansions from the oblique muscles of the abdo- 

men ; in the present instance, we have the clearest proof of fascia 

being derived from some other source than the tendons, for some- 

times the palmaris muscle is wanting, when still the tendinous ex- 
pansion is found, and some pretend to say, that the expansion is 
wanting when the muscle is found. The aponeurosis, which covers 

the palm, is like the palm itself, of a triangular figure ; it begins from 

the small tendon of the palmaris longus, and gradually expands, 
covering the palm down to the small ends of the metacarpal bones. 

Its fibres expand in form of rays; and towards the end there are 
cross bands which hold them together, and make them stronger; = 
but it does not cover the two outer metacarpal bones, (the meta- 
carpal of the fore finger, or of the little finger,) or it only covers ; 
them with a very thin expansion. Hea 

Now this palmar expansion also sends down perpendicular divi. : 
sions, which take hold on the edges of the metacarpal bones: and 
thus there being a perpendicular division to éach edge of each meta- 
carpal bone, there are eight in all, which form canals for the ten- 
dons of the fingers, and for the lumbricales muscles. * 

LXXXVII. The patmaris Brevis is a thin flat cutaneous entaisbi copped 
which arises properly from the edge of the palmar aponeurosis, near Or. fantin 
to the hgament of the wrist ; whence it stretches across the hand in in opi 
thin fasciculi of fibres, which are at last inserted into the os pisi- ;" 
forme, and into the skin and fat on the ulnar edge of the palm. ey 
This is the PALMARIS CUTANEUs of some authors, for which we can st of 
find no use, except of drawing in the skin of the hand, perso mn + : 
making the palmar expansion tense. ¥ 

LXXXVIII. The riexor carrt RADIALIS is a long thin muscle F! 
arising from the inner condyle, stretching along the middle of the Sic carpi rai 
fore arm somewhat in the course of the radius, and is one of 0 fo 
five muscles which rise by one common tendon, and which are, for 
some way, tied together. 

It arises tendinous from the iniié? condyle ; the tendon very short Or. inner 
and thick. his tendon at its origin is split into many (seven) 204 

of the fore 
* There is great hair Ao = hey muscle ; it is frequently wanting, and it is not arm. 


uncommon to st td than that the tendinous part of 
po ' Dt te 7 phar eshy part connected with the fascia 
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{ir 
heads, which are interlaced with the heads of the sublimis, profun- 
dus, palmaris, &c. ; consequently this muscle not only arises from 
the internal condyle, b from the inter-muscular partitions (as 
from that between it the sublimis it forms a long tendon, 
which, becoming at last very small and , runs under the annu- 
Jar ligament : it runs in a gutter peculiar to itself; but in this canal 
In. meta- it is moveable, not fixed: it then expands a very little, and is 
bone of mserted into the metacarpal bone of the fore naey, also touching 
the fore that which supports the thumb. 
on. greta Its use is chiefly to bend the wrist upon the radius. But when 
thamb. We consider its oblique direction, it will also be very evident that it 
. must have some effect in pronation ; and this, like many of the mus- 
cles of the fore arm, although designed for a different purpose, will 
also have some effect in bending the fore arm at the elbow-joint. 
Flexor LXXXIX. The Fiexor carpr ULNARIs is a long muscle, much 
ae like the former ; but as its course is along the radius, or upper age 
of the fore arm, this runs along the ulna or lower edge. 
Or. 1.in- | It comes off tendinous from the inner condyle of the os humeri, 
nercon- by the common tendon of all the muscles ; it has also, like the pro- 
pape Rid nator teres, a second head, viz. from the olecranon process of the 
~ non, ulna, which arises fleshy, and the uina nerve perforates between these 
‘4 heads. The flexor ulnaris passes all along the flat side of the ulna, 
& the between the edge of the sublimis and the ridge of the bone; and 
Ang of here it has a third origin of oblique fibres, which come from the 
re ec edge of the ulna, two thirds of its length. {ts tendon begins early 
on its upper part, by whichit has somewhat the form of a penniform 
4. the in- muscle. It has still a fourth origin from the inter-muscular partition, 
oh a which stands between it and the flexor sublimis ; and is also attached 
tan to the internal surface of the common fascia of the arm. Its long 
fascia. tendon is at last inserted into the os pisiforme at its fore part, where 
hag it sends off a thin tendinous expansion to cover and strengthen the 
* annular ligament; and also a thin expansion towards the side of the 
little finger to cover its muscles. 
This is to balance the flexor radialis: acting thipbtbess they bend 
the wrist with great strength ; and when this muscle combines in 
action with the extensor carpi ulnaris, they pull the edge of the _ 
‘os sideways. 
Flexor di- XC. The Fiexor DIGITORUM COMMUNIS SUBLIMIS, is named suUB- 
pas Limis from being the more superficial of the two muscles; PERFO- 
supums:  RaTUs, from its tendon being perforated by the tendon of that which 
lies immediately below. It les between the palmaris longus and_ 
flexor ulnaris : it is a large fleshy muscle ; and not only its tendo 
but its belly also, is divided into four fascinull. ‘corresponding wih 
the fingers which it is to serve. ae a 
Or.1.in« It arises from the internal condyle, along with the other four mus. , 
teepe) oer cles ; from the ligament of the elbow-joint; from the coronoid pro- 
coronoid | CeSS ‘of the ulna ; and from the upper p ‘the radius, at the sharp 
pro. ofthe ridge, By these origins, it becomes ver eshy and thick; and, a 
bag deg little above the middle of the fore arm, divides into four fleshy por- 
ridge of tions, each of which ends in a slender tendon. ‘The tendons begin 
the radians. at the middle of the fore arm, or near the division, but they continue 


- 
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to be gap hee each other by fleshy fibres some way down: and 
indeed the fleshy fibres cease only when it is about to pass under 
the annular ligament of the wrist. At this place, a cellular stringy 
tissue connects the tendons with each other, and with the tendons 
of the profundus ; afi ter they have passed under the ligament, they 
expand towards the ing fers which they are to serve. They each 

begin to be extended and flattened, and to appear cleft; they pass 

by the edge of the metacarpal bones, and escape from under the 

palmar aponeurosis ; and where it ends, viz. at the root of the fingers, . 

a tendinous sheath begins, in which these tendons continue to be 
enclosed. — 7 

The tendons are fairly split just opposite to the top of the first 

phalanx: and it is at this point that the tendons of the deeper mus- 

cle pass through this splitting. The flattened tendon parts into two, 

and its opposite edges diverge ; the back edges meet behind the 
tendons of the profundus, and form a kind of sheath for them to pass 

in ; and then they proceed forward along the second phalanx, into In.second 
the fore part of which they are implanted. — 

This muscle is exceedingly strong: its chief office is to bend the gers. 

second joint of the fingers upon the first, and the first upon the meta- 

‘carpal bone. And in proportion to the number of joints that a mus- 

cle passes over, its offices must be more numerous ; for this one not 

only moves the fingers on the metacarpus, but the hand upon the 

wrist, and even the fore-arm upon the arm. ny 

XCI. Tue FLEXOR pIGITORUM PROFUNDUS Vel PERFORANS, has SO Flexor di- 
“nearly the same origin, insertion, and use, that the description of the git 4 
last is applicable to this muscle in almost every point. This is of a ¥*° 
lower stratum of muscles; it hes deeper, and under the former, 
whence its name: and by this deeper situation it is excluded from 
any hold upon the tubercle of the humerus. 

It arises from the ulna beginning at the coronoid process, and ex- Or. 1. co- 
tending all along its internal surface, from the whole surface of the T"o4 
interosseous ligament, from the inner edge of the radius, and, also, the rid 
in some degree, from the inter-muscular membrane, which separates ofthe ulna, 
this from the sublimis. . ° oo 

This muscle is small, we may say cotapressed above ; but it grows ligament. 
pretty strong and fleshy, near the middle of the arm ; it divides above *"4 arth é 
the middle of the arm into four portions, corresponding with the four ote. 
fingers ; and it is about the middle of the arm that the tendons begin, 
and continue to receive muscular fibrés from behind, all down to the 
ligament of the wrist: at the wrist these tendons are tied to each 

‘other, and to the tendons of the sublimis, by loose tendinous and cel- 

lar fibres. They diverge from each other, after passing under the 
annular ligament ; and going along in the hollow of the bones, under 
the tendons of the sublimis, they first pass through the bridges formed. 
by the palmar apon then enter the sheaths of the fingers, and 
finally pass through the perforations of the sublimis, a little below 
the second joint of the fingers: at this place the perforating tendons 
are smaller and rounder for their easy passage, and after passing they 
again expand and become flat. They also, above this, appear them-~ 
ate ag» — middle without any evident purpose ; they pas tlie’ 

9h, L.—— € 


’ 
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In. last-second phalanx, and are fixed into the root of the third. _ And every 


Fit the fine thing that is said of the. use of the sublimis may be applied to this, 


ers. only that its tendons go to the furthest joint. 
cae CII. Lumerica all here describe, as a natural agpen- 
e of the profundus, the LumBricaLes muscles, which are fossa 
round muscles, resembling the earth- -worm, in form *} 
& eg oe they have their name. ‘They arise in the palm of ’ 


flexor pro- from the tendons of the profundus, and are therefore under the sub- 


fundus. Jimis, and under the palmar aponeurosis. They are small, muscles, 
with long and very delicate tendons. Their fleshy. bellies are about 
the length of the metacarpal bones, and their small tendons stretch 
in. middle over two joints, to reach the middle of the second phalanx. The first 
cond pha- lumbricalis is larger than the second, and the two first larger than the 
lanx, two last. . 

The first arises from the side of the tendon of the fore finger, 
which is next to the radius ; the others arise in the forks of the ten- 
dons ;, and though they rise more from that tendon which is next the 
ulna, yet they have attachments to both. Their tendons begin below 

. the first joint of each finger ; they run very slender along the first 
phalanx, and they gradually wind around the bone, so that though 
the muscles are in the palm of the hand, the tendons are implanted in 
the back parts of the fingers, and their final connection is not with 
the bending tendons of the sublimis and profundus, but'with tendons 
of the extensor digitorum, and with the tendons of the external inter- 
ossei muscles, with which they are united by tendinous threads. 

Hence their use is very evident ; they bend the first joint, and ex- 
tend the second ; they perform alternately either office ; when the 
extensors act, they assist them by extending the second phalanx or 
joint: when the flexors act, and keep the first and second joint 
bended, the extending effect of these smaller muscles is prevented, 
and all their contraction must be directed so as to affect the first 
joint only, which they then bend. 

They are chiefly useful, in performing the quick short motions, and 
so they are named by Cowper, the musculi fidicinales, as_ chiefly 
useful, in playing upon musical instruments. 


Flexor XCIII.. The rLexor LonGus PpoL.icis is placed by the side of the 

af sublimis, or perforatus, and lies under the supinator and flexor carpi 

po" radialis.. It runs along the inner side of the radius whence chiefly 
it arises. 


Or.inner __ Its origin is from all the ainet face of the radius downwards, 
surface of from the place where the biceps is inserted, and from the interos DS8€0 
and naar” ligament, ail the length down to the origin Ok the pronator quadra 
condyle of nor does it even stop here ; for the tendon continues to receive fles 
pence slips all the way down to the passage under the ligament of the 
Jn.the wrist. It has also another head, which arises from the condyle of — 
me — the humerus, and the fore part of the ulna ; which head is tendinous, 
the thumb, and joins that origin which comes from the radius, 
The muscle becomes again tendinous, very high, i. e. above the 
middle of the arm; and its small tendon passes under the annular 
ligament, glides in the hollow of the os metacarpi pollicis, and sepa- 


rates the short flexor inte two heads, passes between the two sesa- 
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moid bones in the first joint of the th mb, and running in the tendi- 
nous sheath, it reaches at last the end of pfarthest bone of the 
thumb, to be inserted into the very point . 
There i is sometimes sent off from i ee of the muscle a 
$ ear slip, which joins its tendons to the indicator tendon of 
; we conjecture, are exactly as of those of the other flexors, 
agasonin phalanx on the first, the first on the eres 
and occasionally the wrist upon the radius and ulna. 


EXTENSORS. 


The muscles which lie upon the outer side of the fore arm, the su- 

pinators, and the extensors of the fingers and wrist, all arise from 

point, the external condyle of the humerus, and are all delivered 
this list : 


The EXTENSOR CARPI RADIALIS LONGIOR, 
The EXTENSOR CARPI RADIALIS BREVIOR, ) all extend the wrist. 
The EXTENSOR CARPI ULNARIS, 
The supInaToR Loneus,—turns the palm upwards. 
The EXTENSOR COMMUNIS pieIToRUM,—extends all _ fingers, and 
PR cress the hand. 

€ EXTENSOR PRIMI INTERNODII POLLICIS, » 
The EXTENSOR SECUNDI rNrERxon rouse, § extend Bri & 1 8 
The EXTENSOR TERTII INTERNOPII POLLICIS, join pe 
The EXTENSOR PRIMI DiGITI vel InDICATOR,—extends the fore finger. 
The EXTENSOR MINIMI DIGITI vel AURICULAKIS,—extends the little 


All these muscles arise from one point, the external condyle. 
They all roll the radius outwards, or extend the wrist, or extend the 
fingers. As the muscles which are flexors, need more fibres, and 
greater strength, they arise from the internal condyle, which is the 
larger ; they lie in a deep hollow, for the bones of the fore-arm are — 
bent to receive them, and they form a very thick fleshy cushion : but 
the extensors requiring less power, arise from the shorter process of 
the outer condyle, are on the convex side of the arm, and are thin, 
having few fibres ; for though there is a large mass of flesh on the inner _ 
of the drm, forming two big flexors of the rst there is 


NSOR CARPI RADIALIS LONGIOR, has the additiona] Extensor 

1€ 01 s, to distinguish it from the next. It is almost aliclon- —_ 

entirely covered with the last muscle, the supinator. ; gior. 
It arises the ridge of the humerus above the external con- wg ‘ridge 

dyle, and just nder the origin of the supinator ; it descends all along cualgle of 

the back of the radius ; and after having become a thick fleshy belly, the -_ hume- 

it degenerates a little lower than the middle of the radius, into a ™ 

thin flat t vhich becomes slender and smaller as it descends ; 

and turning a little more towards the back of the radias, it then 
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passes over the wrist, and goes along with the tendon of the exten« 
sor, under the annular ligament, passing in a groove of the radius ; 
In. meta- at last it is inserted into the root of the metacarpal bone of the fore 
carpal _ finger, in that edge next the thumb. | 
the fore It is chiefly an extensor of the wrist: in pronation, it pulls the 
finger. wrist directly backwards ; in supination, it moves the hand sideways, 
It is also a pronator, when the hand is turned back to the greatest 
degree ; and from its origin, high upon the arm bone : it is also a 
flexor of the fore-arm. 
ae pan Hl XCV. ExTEnsor CARPI RADIALIS BREVIOR.— This muscle is almost 
alic bre- the same in description, name, and use, with the former. It arises 
vior. from the external condyle; and here a common tendon for many 
muscles is formed, just as in the internal condyle ; for from this 
point arise the extensor carpi radialis brevior, extensor digitorum, 
extensor minimi digiti, extensor carpi ulnaris. 
Or. outer ‘The extensor carpi radialis brevior arises from the outer condyle 
condyle of of the humerus, by the common tendon ; it also arises from the apo- 
rus, and neurosis, which lies between the extensor digitorum and this; it 
jescle grows a pretty large, fleshy body, and begins, like the last, to be 
arm. tendinous below the middle of the radius ; so that this muscle con- 
tinues fleshy lower than the last one, and its tendon is also much 
larger and thicker ; it runs under the annular ligament, in the same 
Jn, meta- channel with the extensor longior ; it expands a little before its inser- 
wes cp tion, which is into the back part of the metacarpal bone of the mid- 
the middle dle finger, a little towards that edge which is next the radius: some 
finger, _ittle fibres pass from this tendon to the metacarpal,bone of the fore- 
finger. 

All that was said concerning the extensor longus, may be said of 
this ; for all the three last muscles lie so ambiguously on the edge of 
the arm, that though they are regularly supinators and extensors, 
they become pronators and flexors, in certain positions of the hand. 

Extensor XCVI. Exrensor carpi utNaris.—By the name merely of this 
ea ulua- muscle, we know its extent and course, its origin, insertion, and use. 
Oe hk It is one of the muscles which belong to the common tendon, 
outer con- arising from the external tubercle of the os humeri: it lies along the 
er Ia ulnar edge of the arm; it also arises from the intermuscular mem- 
the fore brane, which separates this from the extensor digitorum and the ex- 
Sank. * tensor digiti minimi ; and chiefly it is attached to the internal surface 
theradius, Of the common sheath ; it arises also from the face and edge of the 
and 4.of ulna, the whole way down. Its tendon begins in the middle of its 
the vlna. length, and is accompanied all down to the wrist with feather-like 
fleshy fibres. 
In, head It one into the outside of the head of the metacarpal bone of 
orn r. the little finger, 
palbone Its use istoextend the carpus. And it may be now observed, that. 
Pet little when the two extensors of the wrist, the radialis and ulnaris act, the 
se hand is bent directly backwards ; that when the flexér radialis and 
extensor radialis act together, they bend the thumb towards the 
radius; and that when the flexor ulnaris and extensor ulnaris act, 
they draw down the ulnar edge of the hand. 


Extensor XCVII. Exrenson pierrorum communis.—This muscle corres- 


MUSCLES OF THE ARM, &c. 213 


ponds with the sublimis and profundus, and antagonizes ‘ams and digitorum 
resembles them in shape as in use. It covers the middle of the fore comm" 
arm at its back, and lies between the extensor radialis breyior and the 
extensor minimi digiti. 

Its origin is chiefly from the outer condyle, by a tendon common Or. 1. 
to it, with the extensor carpi radialis brevior ; it comes also from the ao Pee 
intermuscular membrane, which separates it on one side from the ex- fascia, 8. 
tensor 4 digiti, and on the other from the extensor carpi radialis sono 
brevior lastly, from the back part of the common sheath. It 4° Sackéof 
grows very fleshy and thick, as it descends, and about the middle of theradins. 
the fore-arm it divides itself into three slips of very equal size. But 
though the tendons begin so high, they continue like those of the 
flexors, to receive fleshy penniform fibres all down, almost to the an- 
nular ligament. ‘These tendons are tied together by a loose web of 
fibres, and being gathered together they pass under the ligament in 
one common and appropriated channel. Having passed this ligament 
they diverge and grow flat and large. And they all have the ap- 
pearance of being split by a perpendicular line. ‘They are quite dif- 
ferent from the flexor tendons in this, that they are all tied to each 
other by cross bands ; for a little above the knuckles, or first joint of 
the fingers, all the tendons are joined on the back of the hand by slips J ~ ae? 
from the little finger to the ring-finger, from the ring-finger to the tna 
mid-finger, and from that to the fore finger. So that it seems to be eed 
one ligament runnitig quite across the back of the hand. It would 
be foolish to describe them more minutely: for the cross bands 
change their places, and vary in every subject, and in some they are 
not found. 

After this, the tendons pass over the heads of the metacarpal bones, 
along the first phalanx of the fingers, and being there joined by the 
tendons of the interossei and |umbricales, they all together form a 
strong tendinous sheath, which surrounds the back of the fingers. 

_Now it is to be remembered, that this muscle serves only for the 
fore, middle, and ring fingers: that if it moves the little finger, it is 
only by a small slip of tendinous fibres, which it often gives off at 
the general divergence, but sometimes not ; sometimes it gives one 
slip, sometimes two, often none at all. And so the little finger has 
its proper extensor quite distinct from this. 

The use of the muscle is to extend all the fingers ; and when they 
are fixed, it will assist the extensors of the wrist, as in striking back- 
wards with the knuckles. 

XCVili. The exrensor minim pierT1, named also auRicULARIS, Extensor 
from its turning up the little finger, as in picking the ear, should ® one 
really be described with the last muscle ; if we see the origin, course, 
and use of this muscle exactly the same with it, why should we not 
reckon it as a slip of the common extensor, appropriated to the little 


Its origin is from the outer condyle, along with the other tendons, Or. 1. 
It also adheres so closely both to the tendinous partitions, and to outer a 
the internal surface of the common fascia, that it is not easily sepa- fascia, 3. 
rated in dissection, It begins small, with a conical kind of head ; inteross. 
it gradually i increases in size ; it is pretty thick near the wrist; it ad- arc of 
the ulna 
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heres all along to the common extensor of the fingers ; it begins to 
be tendinous about dn inch above the head of the ulna: it continues 
to receive fleshy fibres down to the annular ligament, and it passes 
_ under the annular ligament, in a channel peculiar to itself, which is 
ey oo the best reason for making this a distinct muscle. = 
~ This channel has a very oblique direction, and the tendon, like 
all the others, expands greatly in escaping from the ligament of 
In last . the wrist. It is connected with the other tendons, in the manner I 
La tad have described. Close to the wrist, it is connected with the tendon 
finger, Of the ring finger, by a slip which comes from it; and at the 
’ knuckle, and below it, it is again connected with the tendons both 
of the ring finger, and of all the others, by the cross bards or ex- 
pansions. ~ 
Whatever has been said of the use of the last niuscle, is to be 
understood of this ; as its extending its proper finger, assisting the 
“others by its-communicating band, and in its extending the wrist, 
__ when the first is clenched. Its insertion is into the back of the 
second joint of the little finger, along with the interossei and lum- 
bricales, Its tendon has also a small slit; for the head of the 
proper extensor of the little finger, and the heads of the common 
extensors of the others, are inserted into the top of the second 
phalanx, just under the first jomt. They send off at the sides ten- 
~ dinous slips, which, passing along the edges of the bones, do, in 
* conjunction with the tendonis of thé interossei and lumbricales, form 
a split tendon, which meets by two curves at the foot of the last 
bone of the fingers, to move the last joint. 
Extensor XCIX. The ExTrENsoR PRewus Ppotuicts is the shortest of the 
Pollicis _ three. It is named by Albinus and others, aspucTor Loneps ; but 
"__‘ Sificeé every muscle that extends the thumb must pull it away from 
the hand, every one of them might be, with equal propriety, named 
abductors. ; 
The extensor primus lies just on the fore edge of the radius, 
é crossing it obliquely. eimai 
Or.1. _ It arises about the middle of the fore arm, from the edge of the 
edgeofthe ylna, which gives rise to the interosseous membrane itself, and also 
2, convex from the convex surface of the radius. 
surface of The fleshy belly commonly divides itself into two or three, some- 
the radius. times four fleshy slips, with distinct tendons, which, crossing the 
radius obliquely, slip under the external ligament of the carpus, 
Jn. 1. trae and are implanted into the trapezium and the root of the first 
pete a metacarpal bone, or rather of the first phalanx of the thumb, 
tacarpal towards the radial edge, so that its chief use is to extend the thumb, 
4 boneofthe and to i line it a little outwards towards the radius. It has also 
frequently a tendon inserted into the abductor pollicis. It must 
also, like the extensors of the fingers, be an extensor of the wrist : 
and it evidently must, from its oblique direction, assist in supination. 
Extensor ©, The ExTENSOR SECUNDUs PoLLicis is longer than the first. It 
colic is named by Douglas, the extensor secundi internodii pollicis ; by 
’ Albinus, the extensor minor pollicis. 
OF..1, This muscle lies close by the former. It arises just below it, 


sa from the same edge of the radius, and from the same surface of 
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the interosseous membrane, it runs along with it in the same ead inteross. 
ing course ; and, in short, it resembles it so much, that Winslow lig. = * 
has reckoned it as part of the same muscle, /' 

Its origin is from the edge of the ulna, the interosseous ligament, 
and the radius. Its small round tendon passes sometimes in a 
peculiar channel, sometimes with the extensor primus. It goes 
over the metacarpal bone of the thumb ; it expands upon the 
of the first phalanx ; and it is inserted just under the second jo A In. ae 

It extends the second bone of the thumb upon the first ; it ex- oe, gern te 
tends the first bone also; and it extends the wrist, and, by its frum 
oblique direction, contributes to supination. 

CI. Extensor tertius rotiicis.—This which bends the third pon 
joint is called in common the extensor longus pollicis, And here pollicis. 
is a third muscle, which, in form, and place, and function, corres- 
ponds with the two former: ones. a 

Its origin is from the ridge of the ulna, and from the upper face Or. 1. 
of the interosseous membrane ; and it is a longer muscle than the "dge of 
others, for it begins high, near the top of the ulna, and continues and 2. in- 
the whole way down that bone, and is very fleshy and thick, It is terros-. 
penniform all the way down to the ligament of the wrist ; and its *°°™ 
small tendon passes the ligament in a peculiar ring. This tendon 
appears split, like those of the fingers; it goes along the ulnar side 
of the first bone of the thumb, reaches the second, and is implanted 
there by a small slip of tendon ; and being expanded, it still goes © 
forward to be inserted once more into the third bone of the thumb J”. last 
at its root. . ae 
_ Its use is evident, after describing the others : for we have only to 
- add another joint for motion. It moves the last joint of the thumb, 

‘then the second, then its metacarpal bone upon the carpus; and if 
that be held firm, it will extend the carpus ; and it will, in its turn, 
contribute to supination, though in a less degree than the others... eo: 

CIl. Inpicaron.—The EXTENSOR INDICIS PROPRIUS has very Indieator. 
nearly the same origin, and exactly the same coutse with the last, : 
and lies by the side of it. : r 

Its origin is from the ulia, by the side of the extensor longus ¢ Or, 1 
pollicis. It has also some little attachments to the interosseous {ye at 
membrane. It, like the others, is feathered with fibres in an oblique last 2. ine 
direction down to.the ligament of the wrist. teross. lig, 

This. muscle lies under “the extensor communis digiterum ; its 
tendon passes along with the common tendon, through the annular 
a pe and near the top of the metacarpal bone, or about the 
Pp of the common junctions of all these tendons, this one jpine 
with the indicator tendon of the common extensor, . 

Its use is in extending all the three joints of the f my vee e. lett . 

‘the common extensor in pointing with that finger ; in the fore. 
acting independently of the common extensor; and in helping to finger. 
extend the wrist, when the fingers are closed. 


MUSCLES SEATED ON THE HAND. 


Besides these muscles which bend and extend the fingers, there 
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ate other smaller ones seated on the hand itself, which are chieliy 
for assisting the former, and for quicker motions ; but most espe~- 

cially for the lateral motions of the fingers, and which are named 
po este ARDUCTORS, and FLEXoRs, when they belong to the 
thumb and to the little finger. 

That they are chiefly useful in assisting and strengthening the 
larger muscles, is evident from this, that much power being required 
for flexion, we find many of these smaller muscles added in the 
palm of the hand ; but as there is little power of extension needed, 
ho more almost than to balance the power of the flexors, there are 
no small muscles on the back of the hand, the interossei externi 
excepted, which are chiefly useful in spreading the fingers. 

The short muscles in the palm of the hand are for bending the 
thumb, the fore finger and the little finger ; and the little finger and 

: the thumb, have each of them thrée distinct muscles ; one to pull 

_ | the thumb away from the hand, one to bend it, and one to pull it 

- towards the hand, opposing it to the rest of the fingers, and so of 

the little finger, which has also three muscles. 

_ All the muscles of the thumb are seated on the inside, to form 

_ the great ball of the thumb ; and it is not easy at first to conceive 

how muscles having so much the same place should perform such 

opposite motions ; “yet it is easily explained, by the slight variations 

of their places ; for the anpucror arises from the annular ligament 
near the radius, and goes towards the back of the thumb. 

_ The flexors arise deeper, from bones of the carpus, and from the 
finda of the ligament, and go to the inside of the thumb. The 
AppucToR arises from the metacarpal of the mid finger, and goes to’ 
the inner edge of the thumb. 

Abductor CIII. The aspucror potters is only covered by the common 
pall -integuments. It begins a little tendinous from’ the outside of the 
nular lig, annular ligament, just under the thumb, and by some little fibres 
8, trape- from the trapezium ; and, from the tendon of the long abductor or 
Ee thee extensor primus, it bends ‘gradually round the thumb, and is at last 
part of se- inserted in the back of the first joint, just above the head of the 
ry gene metacarpal bone. But it doesnot stop here ; for this flat tendon is 
thumb. now expanded into the form of a fascia, which; surrounding the first 
bone of the thumb, goes forward upon its back part, quite to the 
end, along with the common tendon of the extensor. This muscle, 
like the others, is covered by a thin expansion from the tendon of 
the palmaris, as well as by the common integuments. 
. Its only use is to pull the thumb from the fingers, and to extend 
_ the second bone upon the first. 

Albinus describes a second muscle of the same name, having tlie 
same’ course, origin, insertion, and use: it also arises from the 
outer side of the ligament of the wrist, and is fixed into the side of 
the thumb, and lies upon the inside of the former muscle. 

These two are inserted into the first bone of the thumb; but tlie 
next is inserted into the metacarpal bone. 

pe ves, «=. CLV. The opronrns rorticis is often called the flexor of the 
metacarpal bone of the thumb. It is placed on the inside, and im- 
planted into the side of the thumb : its office is to draw the thumb 


©.2 


2, MUSOLES OF THE ARM, &¢. e . 217 


a — the other fingers, as in clenching the fist ; and from its thus 
opposing the fingers it has its name of opponens. 
- It hes immediately under the last described muscle, ditd 4 is like it 
in all but its insertion. . 
It arises from the trapezium, and from the ligament of the y wou 1, ans 
It is inserted into the edge and fore part of the metacarpal be 
the thumb : and its use is to turn the metacarpal bone upon it oni 
and to oppose the fingers ; or, in other words, to bend-the thumb ; /% meta- 
for [ can make no distinction. Therefore, this muscle and the next, ocd % 
which lies close upon it, may be fairly considered as but two differ- thethumb: 
ent heads of one thick short muscle. ~ 
CV. The riexor Brevis ee is a two-headed muscle, placed Flexor _ 
quite on the inside of the 1 between the fore finger and the rare 
thumb, and extends obliaasted the two first metacarpal bye ae a, SIN, 
It is divided into two heads by long flexor of the thumb. slags 
The edge of this muscle let in close contact with the e f 
the last, or opponens ; and indeed they may fairly be considered as 
one large muscle surrounding the basis of the thumb. ee ie 
One head arises from the os trapezium, or base of the thumb, Ori.tvas 
and from the ligament of the wrist. The other head comes from }°0™s 
the os: magnum and unciforme, and from the om ret which white num, aad 
the bones of the carpus. ~~ | Secamei 
The first head is the smaller one: it enneren by a pretty dali syen 
siderable tendon in the first sesamoid bone. The secon hae tur 
thé same course: it is implanted chiefly in the second ses: 
bone, and also into the edge of the first bone of the thu a close t 
it. ‘Phe second head is exceedingly muscular and str : the heads 
are completely separated from each other by the tendon of * the Sais 
wae passing between them, 
ce of this muscle is to bend the first joint upon as 8 ~ 
¢ metacarpal bone upon the carpus: and indeed the a 


€ opponens, is the same. It is in the tendons of 
ble-headed muscle that the sesamoid bones are found. ; 
CVI. The avpvvtor Posters arises from the metacarpal bone of Adductor— 
the middle finger, where it has a flat extended base. It goes fro metas 
this directly across the metacarpal bone of the fore finger to meet 

the thumb. It is of a triangular shape, and flat : ‘its base is at the bone of Pou 
metacarpal bone; its apex is at the thumb: it is inserted into the hewn : 
a t or root of the first phalanx: its fice; ad with the ed, - root of 


the second 
e flexor brevis: it concurs with it in office; and its more bone of the 


Neesian' is.to draw the thumb towards t e finger, as in pinching. thum 
Thus do these muscles, covering the root of the thumb, f : 


ee of flesh which acts so strongly i in almost every thi 
do 

The ball soe dlesitlitentty is fairly surrounded ; it is alrost ijt vi: 
having'one office: but as the deltoides will, in some circumstances, ap x 
pull the arm downwards, some portions of ‘this fleshy mass pulfthe © — 
thumb outwards obliquely ; ; some directly inwards: but the great 
mass of muscle bends the thumb, and opposes it to the hand: - 
_ as this orie musele is to oppose the whdle Hand, the ball of 
a i powerful and thick. 
= Vor. L —Dd 
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_ The short muscles of the little finger surround its root, j 


Lie of its thumb surround its ball. 
~ Abductor I. The aspucror MrNIMI pDierTt is a thin fleshy muscles: 


4 the cushion on the lower edge of the hand, just under the 

On os little finger. It is an external muscle: it arises from the os pisi- 

isiforme, forme, and metacarpal bone of the little finger, and from.the outer 

2. me- end of the annular ligament. It is inserted laterally into the first 

sana bi of the little finger ; but a production of it still goes forward to 
the second bone of the little finger. 

Ia, root Its use is to spread the little finger sideways, and perhaps to assist 


7 ae the flexors. 


_- third phas CV If. The ruexor parvus MINIMI DIGITI is a small] thin muscle 
Mane which rises by the side of the last, and runs the same course, with 
lame nearly the same insertion. * 
minimi Its origin is from the ligament of the wrist, and in part from the 


. vi crooked process of the unciform bone. Its use is to bend the little 
nular lig, finger. And indeed the office and place of both is.so much the 
and 2.0s same, that I have marked the last as a flexor; the little difference 
poet there is, is only that this performs a more direct flexion. . 

nd sic IX. The appucror Minn pierr! is sometimes called the meta- 
f the first carpal of the little finger. It lies immediately under the former 


€ netor “muscle. Its origin is from the hook of the unciform bone, and the 


‘ninimi adjoining part of the carpal ligament. 


¥ 
4 


Or. 1.an-_ /t.is inserted into the outside of the metacarpal bone, which it 
nular lig. reaches by turning round it. Its use is to put the little finger anta- 
el tt gonist to the others : it is to this finger what the opponens is to the 
ie. os “thumb. It also, by thus bending one bone of the metacarpus, affects 
side of the the whole, increases the hollow and external convexity of the car- 


Ficus: pus, and forms what is called Diogenes’s-cup. 
Abductor CX. Thé anpucror rnpicis is a flat muscle of considerable 


ot breadth, lying behind the adductor pollicis, and exactly resembling 
pezinm, it, being hke the second layer. It arises from the os trapezium, and 
a ag from the first bone of the thumb; and it is inserted into the back 


a a part of the first bone of the fore finger, and pulls it towards the 

thumb. thumb. 

Po gm The rnTERossEI are situated between -the metacarpal bo 
e. They are small, round, and neat, something like the lumbri 


shape and size, and in ‘office resemble the adductors and abductors. — 


Peas. Four are found in the palm which bend the fingers, and draw their 
se eh. edges a little towards the thumb; three are found on the back of 
‘the hand, for extending the fingers ; they at the same.time perform, 
bf lataral motions of the fingers. 

es CXI. The INTEROSSEI INTERNI arise from between the metacar- 
4 pal bones. They are also attached to the sides of these bones. ‘They 
e- send their tendons twisting round the sides to the backs of these 
cup bones. And they are inserted along with the tendons of the lumbri- 
In. with ales and extensors, into the back of the finger. They are thus 
the lum- fjexors of the first joint, and extensors of the second joint, as the 

bricales- lumbricales are. 
Iaterossei CXII. The wrerosskI EXTERNI are three in number. They 


‘Or. mai. . arise, like the interni, from the metacarpal bones and their inter 


x 
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sti¢es, and from the ligaments of the carpal bones. ‘They are pecu- of theme» 
liar in having each two heads, therefore named interossei bicipites. earey: se 
“They join their tendons to those of the extensor and lumbricales ; i 
they have therefore one common office with them, that is, extending phy "tend 
all the joints of the fingers. Many have chosen to describe the nous ex- 


origin and insertion with most particular care, marking the degree of haw of 


obliquity, and ascertaining precisely their office, and giving particular a, 
names to each, as_ prior “indicis for the first external ; all wi “Sui 


ne ie | 


forbear mentioning, because they must be more liable to 

than assist : if we but remember their comnion place and office, it is — 
enough. The tendons of the flexor muscles bend round the fnivel,.2 pe 

along with the interossei and lumbricales, for a’ surer hold: conse~ =) « 
quently the tendons of the _ bricales, of the interossei interni, of ca 
the extensors, and of the inter i externi, meet upon the backs of 
the fingers, which are — —_ Pdovet with a very strong web of —— 
tendinous fibres. |: eae 


‘ 
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Tue whole back is clothed with strong muscles, and all its holes, 
irregularities, and spines, are crossed with many smaller ones. SORE oy 
muscles are related either to the arm, to the ribs, or to the spine — 

4. e. the vertebre, whose motions they perform ; and from this we ~ 
obtain an arrangement not inconsistent with the regular order of 
their office, and yet corresponding with the best order of dissection. _ 

The first, or uppermost layer of muscles, viz. the trapezius, aa 
musculus patientie, the rhomboideus, the latissimus dorsi, Se ab 
principally to the arm. The serrated muscles which lie” next er ; 

muscles of respiration, and belong to the ribs ; while the 
sple and complexus, the muscles of the neck, the longissimus 
dorsi, sacro-lumbalis, and the quadratus hiinborum, which are mus- 
Sie of the back, and the innumerable smaller muscles which lie 


S 


ween the vertebrae, belong entirely to the spine. ik 
e muscles of respiration properly which are appropriated to ae 
, performing no other motion, are, “aes 
t™ 
ee ved 4 * . Sie {4 
1. The serratus posticus sure- § Which comes from ‘the n ne aon 
mae and lies fleshy over the ‘ ‘oma 
1 Dee 


to pull them upwards. — pus 
{ which comes from the Seal 3 


ah ; 
2. Tar SERRATUS INFERIOR Pos- t vertebra, and lies flaton the — 
| 


TICUS, lower part of the back, to pull onofigle: 

the ribs downwards. 

which are twelve flat muscles 

arising from the transverse 

process of each vertebra, and 

going down to the rib below. 
they raise the ribs. 


* 4 


. The LEVATORES COSTARUM, 


Cy MUSCLES OF RESPIRATION, ° agi 


tha vd 


: 5 ania f which lie between the ribs, 
‘ apo. yee and fill up all the space be- 
J ee ys ameaaer a. { tween rib and rib; they also 
i | raise the ribs. why’ 
iad there may be added to these, that muscle, which, lying under 
the sternum, and within the thorax, is called triangularis sterni, and 
. pulls the ribs downwards, . 
Serratus CXIN. The serrarus superior posticus lies flat upon the side 
‘sup. post. of the neck, under the trapezius and rhomboideus, and over the 
_ Or.3inf. splenius, and complexus muscles, It arises by a flat and shining 
a tendon from the spines of the three lower vertebra of the neck, and 
2of the the two uppermost of the back. It goes obliquely downwards under 
— the upper corner of the scapula, and is inserted into the second, 
In. 24,34, third, fourth, and fifth ribs, by three or four neat fleshy tongues. 
4th, 5th, The ligamentum nuche is chiefly formed by the meeting of the 
ribs. trapezii muscles ; but the flat tendons of these upper serrated mus- 
cles help to form it. 

They are purely levators of the ribs ; their effect upon the verte- 

bre, if they have any, must be very slight. 
tae CXIV. The serratus mvreRtor posTicus is a very broad thin 
“inf. bat muscle, situated at the lower part of the back, under the latissimus 
dorsi, or over the longissimus dorsi muscle. 
Or.2low. . Lt arises in common with the latissimus dorsi, from the spines of 
er vert. of the two lower vertebra of the back, and the three uppermost verte- 
- back, bre of the loins. Their origin, ike that of the latissimus, is. by a 
the loins, thin tendinous expansion ; it soon becomes fleshy, and, dividing inte 
three, sometimes four fleshy strips or tongues, each of them is 
In.4in- inserted separately into the ninth, tenth, eleventh, twelfth lower ribs, 
ferior ribs. pear their cartilages. So that this muscle, spreading so wide out 
from the centre of motion, has vast power; for it has the whole 
length of the rib as a lever. 

The office of if is to pull the ribs downwards and backwards, the 
effect of which must be to compress the chest, and in certain cir- 
eumstances to turn the spine. 

Levatores CXV. The LEVATORES cosTARUM are twelve muscles on each 
costarum. side, for the direct purpose of raising the ribs ; they lie above or upon 
the ribs, at their angles, and are thence named, by some, SUPRA 
COSTALES. 
They are almost a portion of the external intercostal muscles. 
on. trans The first of the levators arises from the transverse process of the last 
ro- vertebra of the neck, and goes down to be inserted into the first rib, 
cess ofthe near its tuberosity ; and so all that follow arise from a transverse 
vertebre. 
In. sup. process, and go to the rib below, being very small and tendinous at 
. —— of either end ; but the three last levators arise from the second process 
- Longiores. above the rib to which they belong: they pass one rib to go into 
the one below it ; they are consequently twice as long as the nine 
first are, and axe therefore hamed LEVATORES COSTARUM LONGIORES, 
from the downwards. 

‘Thus, the levatores costarum are a succession of small muscles, 
arising from the transverse processes of the vertebre, and going to 
the angles of the ribs, beginning from the last vertebra of the neck, 


wi 


oe ‘ r? ey ii 
OR, OF THE BIBs. “* ~ gai 
with the last but one of the back. They lie pe 2 
Tonnes dorsi, and sacro-lumbalis ; and often they have = 
tions with these muscles#sometimes very close. ‘ae . 
The £NTERCOSTALES EXTERNI run obliquely from the lower edge im Tntercos- 
~ of ven sy downward and forward, or in a direction from behind teri 


tee 


Thy are farthas different from the internal muscles, inasmuch as en. 
they pass obliquely backward and downward from the margin of the interni. 
one rib to the other. aes of 
These two rows were thought to antagonise each other : the one Pn a 
to pull the ribs downwards, the other to raise them ; but I shall not /”- inf. , 
stop to explain this, nor to refute it ; it is sufficient. to declare their es 
true use, which is (both external and internal) to raise the ribs and 
assist inspiration. * 
The ninth, tenth, eleventh, and twelfth ribs, have a freer motion ; 
and it appears to me that this is the true reason of the levatores 
longiores; and for the same reason, we find, that from the sixth rib 
and downwards, there are certain slips of the internal intercostals, 
which pass over one rib, and go to the second below ; and as the 
Jevatores longivres were called supra-costales, these have been 
named INFRA COSTALES, and COSTARUM DEPRESSORES PROPRUL They 
were discovered by Verhein, and bear his name ; they were explain- 
ed as depressors of the ribs by Haller ; but they are little different 
from the intercostals in form, and not at all in office, for they raise 
the ribs, along with the intercostal muscles. 
CXVII. The rriaNGULARIs sSTERNI, Or STERNO-COSTALIS, is a caenge 
depressor of the ribs ; an internal muscle lying chiefly on the inner gtorni, 
face of the sternum, and the cartilages of the ribs. It is very gene- 
rally considered as a triangular muscle on each side, but some con- 
sider it as three or four muscles, under the title of sterno-costales. 
There are generally four slips lying on the cartilages of the third, and bo edge 
fourth, fifth, and sixth ribs. The lower portion of the triangularia of ster 
arises from the ensiform cartilage, and is inserted into the third or 5g * 
fourth rib ; the third arises from the middle of the sternum, and goes 
off from the edges of that bone, to be inserted into the third rib. a 6th’ 
The fourth or uppermost portion is. often wanting ; it goes off in ™- 
part, also, from the inner surface of the sternum, but more com- 
maty from the third rib, and goes to the second rib. be 
In a dog they are’ much larger than in a man. ‘Their office i is to 
the ribs ; and these portions are all conjoined at their poste, | 
gives the whole muscle the triangular shape. = ‘ 
The true uses of the intercostales, subcostales, and cricnigliatss 5; 
sterni, have been disputed ; but if the first rib be more fixed than the 
other ribs, then the intercostals proceeding downwards, from the first 
rib, ma i all the thorax ; and if the sternum be more fixed than 


il pea Tee ago, to oe heard aes Hosp entinia tht, olen af 
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s, then the sterno-costales muscles going upwards from the 
m, must pull down the ribs, ” a 
ese muscles of the ribs are the appr®priate muscles of respira- 
tion, and are united in office with the diaphragm and abdominal 
muscles. But it must be observed that there are many other mus- 
eles brought into action when the respiration is excited, as well as 

when the organs of respiration are brought to be subservient to other 


offices, as in ¢ u ing, sneezing, speaking, smelling, &c. 
* Such is the usual arrangement of the muscles of the thorax ; and 
F it may serve the purposes of dissection, or to aid the memory of the 


student. But if we were fully to enter into this subject, it would be 
necessary to consider the various conditions of the respiratory mus- 
cles. There is common, equable, and gentle breathing, as when we 
are at rest or asleep. ‘This is sufficient for the oxygenating of the 
blood, in the ordinary state of the circulation. But when the respi- 
ration is excited, the thorax rises higher, and subsides lower ; and 
the action is not limited to the chest ; for then the shoulders are 
elevated, the neck and throat violently drawn, and even the nostrils 
and face are affected. 

And this excited state of the organs of respiration is not only 
attendant on exercise or bodily activity, but also on excitement of 
the mind, as in passion. Moreover, when the act of inspiration or 
expiration has become a part of another function, as smelling, 
sneezing, coughing, yawning, &c. this more universal excitement 
takes place. 

The principal agents in this high and excited state of respiration 
are the STERNO-CLEIDO-MasToIpEUs, the TRAPEzIUS, and the SER- 
RATUS MAGNUS ANTICUS. ‘These powerful muscles cover the others ; 
and although in the common exercise of the arms they are volun- 
tary muscles, in the excited condition of the respiratory organs they 
become powerful agents of inspiration. 


See 
MUSCLES OF THE HEAD, NECK, AND TRUNK, 


Tue serratus superior posticus being raised, the splenii come 
into view, and the splenii being also lifted, the complexus is fully 
exposed. 

CXVIII. Sprenrus.—The two splenii are so named from their 
lying like surgical splints, along the side of theneck ; both together 
they have the appearance of the letter Y; the complexus being 
seen between them in the upper part of the angle. They lie im- 
mediately under the trapezii, and above the complexi. : ae 

Each splenius is a flat and broad muscle, which arises from the 

spit processes of the neck and back, and is implanted into the 

Or. mp. back part of the head. It arises from the four upper spines of the 
é spines ol back, and the five lower of the neck ; it parts from its fellow at 
pony e fifth vertebra of the neck, so as to show in the interstice two or 


or og ree of the uppermost spines of the neck, with the upper part of 


K 
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the complexus muscle ; each splenius goes obli uel 


uutwards, to 
be inserted into the occipital ridge, and all along t 


he root of the In. 5 sup. 


mastoid process. At the third vertebra of the nec! vas vhere the bebe pro- 


two splenii muscles part from each other, the ten 


site splenii are closely connected both with each other and with the pae., E 
the common tendon, which is called ligamentum | nuche. ~~ toid pro- » 


This is the sPLeNius capPitis ; but there isa ae of this same cess, the 
muscle which lies under this, and which has the sé me common jj. prriyt 
origin, but which terminates by four or five disti 
transverse processes of the upper vertebre of the neck. This 
portion may be dissected apart, and has been considered by many 
as a muscle, the spLenius cot of Albinus ; who has distinguished 
as splenius capitis all that part arising from the spines of the neck, 
and implanted into the head ; and as the splenius colli, all that p 
which arises from the vertebre of the back, and is implanted sto 
the transwerse processes of the neck. 

These splenii are the right antagonists of the mastoid muscles ;. 
both the splenii acting, pull the head directly backwards; one 
acting turns the head and neck obliquely to one side ; one acting 
along with the corresponding mastoid muscle, lays the ear down 
upon the shoulder. 


CXIX. The comptexvs is named froin the intricacy of its mus- Complex~ 


cular and tendinous parts, which are mixed ; from the irregularity “ 

of its origins, which are very wide, it has the names of compLExus 

IMPLICATUS TRIGEMINUS, by which the student is warned of the 

difficulty of understanding this muscle. o 
It lies immediately under the splenius; arises by distinct tendons, Or: 7 sup. 

with ten or more tendinous feet from the four lower transverse pro- cesses'o 

cesses of the vertebra of the neck, and from the seven uppermost dorsal 

of the back ; having also some loss regular origins, as from two vase 

spines of the back and from four oblique processes in the neck. neck ; spi- 

It grows into a large muscle, which is not like the splenius, flat 2°" Pte 

and regular, but thick, fleshy, composed of tendon and flesh mixed, tawlthe 

filling up the hollow, by the sides of the spines of the neck, and back. 

terminating in a broad fleshy head, which. is fixed under the ridge = Sur Es 

of the occipital bone; and this is ‘the part which is seen in the bone in the 

angle or forking of the splenii. at 
This may stand as the general description of the muscle c CONSI- to the 

dered as one. But Albinus has chosen to describe it as two mus- mastoi 

cles, under two different names, with a minuteness which, far from process. 

clearing the demonstration of any difficulties, makes it less distinct ; 

and if any thing could complete the confusion, it was his humour of 

calling that gtvenrer, which had been hitherto named compiExus, 

ning the lower part of the muscle compLexus, though it 

ad been distinguished from the rest. 

-BIVENTER of AxpiNus is the upper layer of the muscle, that 


h appears in the fork of the splenii: and if sn have. 


to named it complexus, from its mixture of tendons 

it was particularly i improper to transfer that name to anot 
of the muscle which is less complicated. This upper lay 
BIVENTER CERVicus, if attached by a large broad head 0 0 the o - 


part 


fleshy ay 


5 ad 
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pital bone; in the centre of this belly there is a confusion of ten« 
don ; hi re is a middle tendon about the middle of the arch 
of the n , and the lower part of the biventer arises from two 
she ‘st, by one slip of flesh from the two uppermost spines of 

back ; and, secondly, by a larger fleshy portion which comes 
from the fourth, fifth, sixth, and seventh transverse processes of the 
back. And it is from the upper and lower fleshy heads and the 
confused middle tendon that it is called biventer. 

The comptexus of Anptnus lies below this one. It arises by 
three tendinous and fleshy slips, from the three upper transverse’ 
processes of the back. ‘Then it has four other shps from four | 
oblique or articulating processes of the neck; which various origins 
are gathered into one thick irregular fleshy belly, which is implanted 
into the occiput under the great head of the biventer, and mixed 
with it. This I have chosen to explain, lest the student should be 
embarrassed by false names ; referring him to the first paragraph 

for.the true and simple description of this muscle. 
Trachelo- CXX. Tracwero-masrowevs.*—Thie last muscle is often named 
er COMPLEXUs MAJoR, and this comPLEXUS MINOR ; but a fitter name is 

, the TRACHELO-MASTOIDEUS, from its origin in the neck, and its in- 

ie in the mastoid process, 

Or. the 3 origin is from the three first vertebrae of the back, and fiém 
cppermest the diel lowest of the neck at their transverse processes. ‘Its origins 
processes are by distinct tendons, and its belly is in some degree mixed of 
of the ver- tendon and flesh, whence its name of complexus minor. It is in- 
teb. of the ‘ 5 E ed . 
back, and Serted into the mastoid process, just under the insertion of the 
the 6 low- occipital part of the splenius ; and indeed its long and flat belly lies 


pd ee all along under that a so that the order of dissection is this: 
In. back 1. The Trapezius. 2. The spienrvs cariris. 3. The sPLENTUS 
bate « cERVicis. 4. The TRACHELO-MASTOIDEUS. 

process, It is needless to speak of its use, since the use of all these mus- 


cles is to draw the head backwards directly, when beth act; ob- 
liquely, when, one acts alone. 
_ The recrr muscrxs are two deep-seated muscles, which go im- 
_ mediately from the vertebrae to the occiput, to be inserted mto hid 
_ lower ridge. They dre called major and minor. 
Rectus = CXXI. The recrvus minor is the shorter of the two, arising 
minor. _. from the first vertebra of the neck. Its place of origin is a small 
ofthe tuber which stands in the place of the spinous process.of the first 
atlas. vertebra, and from that point, where it is tendinous, it goes up to’ . 
of os enci- the occipital ridge, and is inserted fleshy. 
itis. CXXII. The recrus mayor is larger. It arises, in like manner, 
a tendinous, from the second vertebra of the neck at its spinous pro-\ 
Or. spin- Cess, and mounting from that, is inserted fleshy into the lower ndge- 
ote en. Of the occiput without the former. These are so placed that the 
of the den- 
tatas; recti minores appear in the interstice of the recti majores. And 
In. os oc- though we call them both recti, yet they cannot truly be so; for the 
cipitis. — ecti_ minores must be,” in some degree, oblique, and 


*It is the TRACHELO-MASTOIDEUS, the MAS TOIDEUS LATERALIS, th 
PAR-TERTIUS, the COMPLE ZUR MINOR ; by some it is considered! as a 
COMPLEXUS. , 
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imajores still more so; and, consequently, although their chief use 
be conjointly to draw the head directly backwards, yet one acting 
must turn the head to its side. And indeed the same may be said 
of all the muscles of the neck. — 

The opLiquus sUPERIOR and OBLIQUUS INFERIOR, correspond very 
closely in all things with the recti; but, in their oblique direction 
the uppermost, as being much shorter, has been named obliquus 
minor, the lower one obliquus major. 

CXXIl. The osziquus surerior arises from the transverse Obliquus 
process of the atlas, and is inserted into the end of the lower occi- pend x 
pital ridge. Its use, notwithstanding its oblique position, is not to pro. of the 
turn, but to bend the head backwards, for the occipital condyles @tlas. 
standing obliquely, do not permit the rotatory motion of the head 
on the first vertebra. . Its insertion into the occiput is under the J. end of 


splenius-and complexus : but one edge of it is above the insertion a 
of the rectus major. ites. 


CXXIV. The optiquus mnFERIOR arises from one vertebra and Obliquus 
goes to another. It arises from the spine of the second vertebra : rage 
it goes to the transverse process of the first, and it meets the supe- ous pro. 
rior oblique muscle; and this one obtains great power, by the eben! 
lateral projection of the atlas giving it a lever power. The first J. trane. 
vertebra or atlas rolls on the tooth-like process of the dentatus; ats of the 
and while the great and slow motions of the neck. in general are *”** 
performed by other muscles, there is a presumption, that the short 
and quick turnings ef the head are performed by these oblique 


muscles. 
MUSCLES OF THE TRUNK. 


The great muscles which move the back and loins are the 
QUADRATUS LUMBORUM, SACRO-LUMBALIS, and LONGISSIMUS DORSI. 

The sacro lumbalis and longissimus dorsi run by the side of the 
spine, and lie immediately under the latissimus dorsi, which is the 
outer layer; the quadratus lumborum lies again under these, and 
next to the abdominal cavity. Although the quadratus lumborum 
lies deep under the longissimus dorsi muscle, I shall describe it first 
for the sake of a connection which will be presently understood. 
- CXXV. The quavratus Lumsorum is a flat squared muscle, 
named quadratus from its square, or rather oblong form. It arises — 
fleshy from two or three inches of the back part of the os ilium, Or. 1. 
and from the ligaments of the pelvis which tie the back part of the s 
ilium to the side of the sacrum, and to the transverse processes of trans 
the loins. As it goes upwards along the side of the lumbar ver- of Ina 
tebra, it takes hold of the points of the transverse processes of ¥?* 
o— by small tendinous slips; so that we are almost at a loss 
whether te consider these as new origins or as insertions: but its Jn. last. 

ief insertion is into the lower edge of the last rib, and a small ee at 

of it slips under the arch of the diaphragm, to be im- vert: 
" nt body or fore part of the last vertebra of the back. __ 
ONGISSIMUS DoRsI and sacRo-LuMBALIS have their origin 

in one common and broad tendon coming from the sacrum, ium, 

ot. L—Ee 


ium, 2 
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and loins ; the two muscles lie alongside of each other ; the longis~ 

' simus dorsi is nearer the spine, and keeps its tendons closer by the 
spine. The sacro-lumbalis is farther from the spine, and spreads its 
tendinous feet broader upon the sides of the thorax: andif one be a 
little under the other, it is the outer edge of the longissimus dorsi, 
which isa little under the edge of the lumbar muscle. 

The common tendon and muscle (for there is for some way but 
one muscle) begins thus: it may be said to have two kinds of adhe- 
sion ; for, first, externally it appears a broad, flat, and shining tendon, 
which arises tendinous from all the spines of the lumbar vertebra ; 
from the spines of the sacrum, and from the back part of the os 
ilium. But the inner surface of this broad tendon is strongly fleshy ; 
for it arises fleshy from the back part of the ilium; from the deep 
hollow between the ilium and sacrum; from the sides of the long 
spines of the lumbar vertebre ; and from their articulating processes, 
and the roots of their transverse processes. In short, its origin is 
all tendinous without, and all fleshy within ; and its flesh arises from 
all that irregular surface which is on either side of the spine between 
the os ilium and the vertebra of the loins; and thus it continues one 
strong tendinous and fleshy muscle, filling up all the hollow of the 
loins. There is an appearance of separation, something like a split 
in the tendon, which shows in the loins what part of the tendon 
belongs to each muscle ; but it is only in the back that they ar 
fairly divided. 

Just opposite to the lowest rib, the longissimus dorsi and sacro- 
lumbalis break off from the common tendon; and the longissimus 
keeps close by the vertebrae, while the sacro-lumbalis is implanted 
into the ribs. . 


Longiss. CXXVI. The Lonetsstmus porst is a muscle of the spine. It is 
dorsi. ie nota flat muscle, but round, thick, and firm, filling up all the hollow 


ossacrum, between the spine and the angle of the ribs. It is of a long form, 
2. spine of as its name implies, terminating towards its top almost in a point. 
eo os ilii, Tt has two distinct sets of feet by which it is inserted ; one set of 
» spinous : 
and trans- feet more fleshy, but small and neat, go outwards from the side, as 
scare it were, of the muscle, to be implanted near the heads of the ribs ;_ 
the loins, the lower ones farther out than the heads of the ribs; the upper ones 
In. 1.the close to the head, and consequently closer to the spine. These 
transverse heads are nine or ten in number, corresponding with the nine or ten 
processes ‘ ys : 
ofthe . uppermost ribs. Another set of heads, which are not so well seen 
vert. of ag this set, because they lie more under the muscle, are small, neat, 
he ee and tendinous ; they go in an opposite direction, viz. inwards and 
loweredge upwards ; keep closer by the spine, and are inserted into the trans- 
he spr verse processes of the vertebrae of the back.'. This set of heads is 
cept the thirteen in number, implanted into the transverse processes of all 
two low- the back, and of one vertebra of the neck. 
Sagi CXXVII. The sacro-LumBatts separates from the longissimus 
lumbalis. dorsi at the last rib, and is a flatter and less fleshy muscle: its twelve 
tendons are flatter than those of the longissimus dorsi, and go out 
withthe wider from the spine. The tendons next to the longissimus dorsi 
last. run highest up, and-are the longest ; those farthest from the spine, 


Tn. all the 2. €, farthest out upon the chest, are the shortest. It has a flat tendon 
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-of each rib, which takes hold upon the lower edge of the rib. But ribs at 


it has another order of small muscles which mix with it; for as the prong 


longissimus dorsi has a double row of insertions, this has ancther set N. B. The 
of attachments, for there arises from the surface of each rib, atdeast {°etstort 
of the six or seven lowest ribs, a small slip of flesh, which runs into the six or 
the substance of the sacro-lumbalis, and mixes with it; and these eight low- 


fleshy slips go by the name Of the ADDITAMENTUM AD SACRO-LUMBA- ond ran 


LEM,.0r MUSCULI ACCESSORII. into its 
. Both these muscles, viz. the longissimus and sacro-lumbalis, ter- ese 


minate in points which reach towards the neck, and under the point descen- 
of each there lie the roots of two small muscles, which go up to move 4ens. 

the neck. Many have referred these slips going up into the neck leieel 
entirely to the muscles [ am now describing, calling one an ascending trans. pro- 
slip of the longissimus dorsi, and the other a slip of the sacro-lum- Ces 


‘ ; Ser c= 8 te 
balis, while others have described them as distinct muscles, having neck. 
but slight connexions with the longissimus and sacro-lumbalis. /. six up- 


Their proper names are CERVICALIS DESCENDENS, and ‘TRANsvER- lp 
SALIS COLLI. ' 

CXXVIII. The cervicatis pescenpens is connected with the 
sacro-lumbalis muscle ; it cannot be entirely referred to it, for. the 
cervicalis descendens arises as a distinct muscle from the five lower 
vertebre of the neck, at their transverse processes, goes downwards 
very small and slender to be inserted into the six uppermost ribs, to 
get at which it slips under the longest tendons of the sacro-lumbalis ; 
but that the cervicalis descendens does not belong to the sacro- ? 
lumbalis may be inferred from its having distinct tendens from six 
ribs, and from five transverse processes of the neck, and from these 
tendons being in a direction which does not at all correspond with 
the heads of the sacro-lumbalis. Indeed the longissimus dorsi has a 
better claim to this muscle ; for a long slip, partly tendinous and 
partly fleshy, runs upwards from the longest tendon of the longis- 
simus dorsi, to join itself to the cervicalis descendens. Perhaps it 
would be better to consider it a continuation of the accessorii ad 
sacro-lumbalem.* 

CXXIX. The rransversatis conti is that which Sabatier refers Transver- 
to the longissimus dorsi; but it i8 a distinct muscle, arising partly pogpaond 
tendinous, and partly fleshy, from the five upper transverse processes verse pro- 
of the back ; lies between the trachelo-mastoideus and the cervicalis — 
descendens ; goes from the transverse processes of the back to the sifvert. 
transverse processes of the neck, and has no more than a confused Jn. trans. 
and irregular connexion with any other muscle. Praall the 
The quaprarvus LumpBorum keeps the trunk erect, by the action cervic. 
of both muscles at once ; inclines it to one side, or turns it upon its Ve" 
axis, when one only acts; and by its insertion into the ribs, must 
assist in high breathing, by pulling down the ribs. The Loners- 


* Hence it is plain that the sacro-lumbalis and longissimus dorsi have nearly an 
equal claim to this cervicalis descendens. For, first, the longissimus dorsi its 
longest tendons fairly up into the cervicalis descendens so far, that the slip is implanted 
into the transverse of the neck. And, secondly, the feet of the cervicalis 
Geren begin under the eet tendons of SN pc ler ema 80 as al have the ay 
pearance of ai its si mentary muscle, the additamentum, and being a pa 
of it; and indeok abet described it according to this view. ‘ 
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simvs DORs has no power but over the spine, which it bends back» 
wards, acting continually in keeping the trunk erect. This is also 
the chief use of the sacro-lumbalis ; but the sacro-LuMBALIs going 
out farther upon.the ribs, takes such hold. upon them, that besides 
its common action of raising the trunk, it may, on occasions, pull 
‘them down, assisting the quadratus and the lower serrated muscle. 
And it will have greater power in turning the trunk of the body upor 
its axis than the longissimus dorsi, which pulls almost directly back- 
wards. The CerviCALIs DESCENDENS co-dperates with the trachelo- . 
mastoideus; and others, which turn the head to one side; and the 
cervicalis descendens bends the neck to one-side, both the one’and 
the other being independent muscles. 

These two muscles bring us to mention that intricate set of mus- 
eles which fills up all the hollows and interstices among the spines 
and irregular processes of the vertebre, which might be fairly 
reckoned as one muscle, since they are one in place and in office, 
but which the anatomist may separate into an infinite number, with 
various and perplexing names ; an opportunity which anatomists 
have been careful not to lose, 

The surface of the back, from the bulge of the ribs on one shiagies 
the bulge of the ribs on the opposite side of the thorax, is one confused 
surface, consisting of innumerable hollows, processes, and points of 
bone ; and it is tied from point to point with innumerable smal! 

- muscles or unequal bundles of mixed tendon and flesh. There are 
many points, as the spinous, transverse, and oblique processes of the 
vertebre, and the bulging heads and angles of the ribs; and each 
process, or .at least each set of processes, ‘has its distinct ‘sets of 
ge toe and tendons.- 

. There is one long continuity of muscular and tendinous fibres 
at from spine to spine, and lying‘ on the side of the spinous pro- 
cesses along the whole length of.the back and neck. This is 
divided into the sprnaLis CERVICIS, and the sprNALIs DORST. 

2. There is a similar continuation of fibres, with less tendon and 
more flesh, belonging one half to the spinous, and'the other half to 

- the transverse processes, whence it is named SEMI-SPINALIS DORSI. 
3. There is a great mass lying’ all along the hollow of the back, 
on each side of the spmous processes, which passing alternately from 
the transverse process of one vertebra to the spinous process of the 
next above, is of course split into many heads, but yet having such 
connexion as to give it the form and name of a single muscle, the 
‘MULTIFIDUS SPIN. 
.  4oand 5. There are yet smallér muscular fasciculi which. stand 
perpendicularly between every two transverse and every two spi- 
; nous processes ; thence rae are named INTER-TRANSVERSARTE and 
INTER-SPINALFS. 
Semi-spi- CXXX. The sprnaxis ceRvicts is that which is implanted into 
Oe cer- the spines of the cervical vertebra ; but because it does not go from 
hs spine to spine, like the spinalis dorsi, but from transverse processes 
to spines, it has been named by Winslow, seMi-sP1NALIS, OF TRANS- 
Or, ‘rans, VERSO-SPINALIS COLLI. It arises from the transverse processes of 


ete the six upper vertebre of the back, and is inserted into all the spi- 


% 
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nous processes of the vertebra of the neck, except the first and last; per dorsal 
and it extends the neck, or by its obliquity may contribute to the baa tha 


turnings of the néck, or to bending it to one side.* — spinous 
CXXXI. The sprvatts porst arises from two spinous processes Lit. a 


of the loins, and from the three lower spines of the back, and passing cept the 
two spines untouched, it is implanted into all the spines of the back, aga 
except the uppermost. This muscle is very slender and long, and Spinalis 
consists fully more of tendon than of flesh: it has five feet below, dorsi. 
rising from the lower spines of the back and loins ; and nine feet S et 
above, implanted into the upper spines of the back. — Its action Cost, 5 
must raise the spine, but perhaps it ont be equally useful, as a mus- pedal a 
cular and tendinous ligament. ie. % oro 
CXXXII. The semi-sprnatis porst arises from the transverse sup.dorsal 


processes of the seventh, eighth, niith, and tenth vertebrae of the [orf the 


th 
back, and is implanted into the six or seven upper dorsal spinous 1st. ‘ 
pro cesses and into the two last of the neck.t tao 


CXXXIL. The murriripus spi runs from the s sacrum along Or. trans, 
all the spine to the vertebrae of the neck; and is a comprehensive aE of 
and true way of describing many irregular portions of flesh, which sth, ind 
authors have divided into distinct muscles.t It is a continued fleshy vert. of - 
indentation, from transverse process to spine, through all the verte- _ back. 
bre of the back, neck, and loins. eat. 

It begins both tendinous and fleshy, from the upper convex surface o_ dor- 
of the os sacrum, which is rough with spines, from the adjoining part ty¢, oe 
of the ilium; and in the loins, it arises from oblique processes : in cervical. 
the back, from transverse procésses ; and again from oblique pro- 
cesses, among the cervical vertebree. R 

Its origin in the loins is close to the spine, being from the oblique 
processes, and from the root of the transverse processes. In the back 
it arises from the transverse processes, and therefore arises there by 
more distinct heads. In the neck again, it arises from the lower ob- 
ime processes, more confusedly. 

‘Its bundles or fasciculi are inserted into the spinous processes, 
sometimes into the second, or even into the third or fourth spine, 
above that from which the bundle arises ; for the tendons do not 
stop at that spinous process which they first touch, but go upwards, 
taking attachments to other two or three, and mixing their tendons 
with those of the fasciculi, above and below; and these tendons 
reach from the first of the loins to all the vertebra up to the: atlas, - 
which is the only one not included. 

The use of the multifidus spin®, is to retain the spine from being ins 
too much bent forward ; for these muscles serve (as I have observed) 
the purpose of a ligament, and the bést of all ligaments ; having a 
degree of strength, exactly proportioned to the necessity for strength. 


* The TRANSVERSALIS COLLI (vide p. 227.) is that which goes from the trans- 
verse processes of the back te the transverse processes of the neck ; while this, the 
SPINALIS CRRYSCIS, goes from the transverse processes of the back to the ss Af of. - 


‘Tihits is of conte the TRANSVERSO-SPIN ALIS DORs! of Winslow. ’ 
SVERSO-SPINALIS LUMBORUM, SACER, SEMI-SP{NALIS INTERNUS, sive 
TRANSVERSO-SPINALIS DORSI, SEMI-SPINALIS, sive TRANSVERSO-SPINALIS COLLI, 
interna.—Winslow. TRANSVERSALIS LUMBORUM, yulgo SACER, TRANS~ 
VERSALIS DORS!. TRANSVYERSALIS COLLI. 
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_ It also moves the spine backwards, though perhaps it is less useful 
in this than as a ligament ; for we find it as strong in the vertebrae of 
the back, which have little motion between the individual bones, and 
what little there is, must ‘consequently be general. It seems rather 
intended to moderate the lateral motions of the vertebra than to. 
produce them : when it acts, its chief use is either to resist the spine 
being bent forward by a weight, or to erect the spine. 
Inter-spi- CXXXIV. The INTER-SPINALIS COLLI, DoRSI, and LUMBORUM, 
nales. _ have varieties, so little interesting that they need hardly be described. 
The INTER-SPINALES COLLI are stronger, because the neck has many 

- and quick motions, and the bifurcated spines of the neck give broader 
surfaces for these muscles. The 1NTER-sPINALES DoRsI are almost 
entirely wanting, because the spines of the back are close upon each 
other, and the vertebra are almost fixed. The 1nrer-sprnaEs in the 
Lorns, are rather tendons or ligaments, than proper muscles. 


Inter~ CXXXV. The inreR-TRANSVERSALEs are again stronger and fuller 
anver- in the neck, because of the lateral motions of the neck being free, 


and its transverse processes forked. They are in more numerous 
bundles, where the motion is greatest, viz. between the atlas and 
dentatus ; and it is there, that Albinus counts his INTER-TRANSVER- 
SALES SERVICIS, PRIORES-LATERALES, &c. The inter-transversales 
are wanting in the Back, giving place to the ligaments, by which they 
are tied to each other, and to the ribs ; but in the Lorns, the inter- 
transversales are again strong, for the lateral or twisting motions of 
the lois, 

The muscles on the fore part of the head and neck will complete 
the catalogue of those belonging to the spine, and they are the chief 
antagonists to the muscles which I have been describing. . 

Rectus CXXXVI. Recrus rnrerNus caprris MAJOR.—There are three 

major muscles on each side, lying under the esophagus, trachea, and great 
vessels, flat upon the fore part of the vertebree ; and this is the first 
and longest. 

Although this be called rectus, it is oblique, and running rather on 

Or. 4or 5 one'side ; for it arises from the transverse processes of the five lower 
eee vertebrae ‘of the neck, and it is inserted into the cuneiform process of 
cesses og the occipital bone, just before the foramen magnum. 
cervic. CXXXVII. Recrus inrernvs minor.—This is an exceedingly 
% ond. small muscle. It lies immediately under the REerus Major: it 
form pro- arises from the fore part of the body of the first vertebra, the atlas, 
cess. __ and going (like the other rectus) obliquely inwards it is seit: into 
minor __ the occipital bone, near the condyle. 
internus. CXXXVIII. And the recrus CAPITIS LATERALIS is nothin small 
Or, fore 
part of the Muscle like the former, which arises from the transverse processes of 
atlas. the first vertebrae, and is inserted into the side of the cuneiform pro- 
o — cess of the occipital bone. It lies immediately under the exit of the 
near the great jugular vein. 
sia CXXXIX. Lonevs cotr1.—This is the chief of those muscles 
cael which lie upon the fore part of the neck ; it is very long, arising from 
of the flat internal surface of the vertebra of the back, to go up along 
Or. trans. those of the neck. 


‘ocess of 
fhe atlas. _Its origin'is first within the thorax, from the three uppermost ver- 
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tebree of the back, from the flat part of their bodies, and then from all J”. side of 
the transverse processes and bodies of the neck, except the three form pro. 
upper ones. It is inserted tendinous into the fore part of the second Longus 


vertebra of the neck, where the opposite large muscles meet in one Pre i, 


point almost.* : bodies of 
All these muscles, which lie thus flat upon the plain surface of the 3 upper 

vertebre of the neck, pull the head and neck directly forwards ; or Vert and 

when one acts, they are of use in pulling it towards one side ; though 24, bodies 


I rather suppose this motion is performed by the external muscles 4 trans. 


chiefly 3 pokey 
CXL. The scatenus I consider as one muscle ; for it is one in vert. ex- 


origin, insertion, and office. Its origin is from the whole upper sur- ¢,2'3" o 


face of the first rib, from its cartilage backwards, and also from the ae 
second rib; and its insertion is into the transverse processes of the be phe 
vertebre of the neck. But by its broad origin, and its very longin- : 
sertion, it gives opportunity for dividing it into several fasciculi ; and 
accordingly it has been so divided ; but these divisions are entirely 

. modern, artificial, and unnatural. The ancients considered it as one 
triangular muscle : Winslow divided it into two, the primus and se- 
cundus; Cowper into three; Douglas into four; and Albinus 

divides it into five muscles. The ancients called it scalenus, from 

its resemblance to the scalene triangle ; and the true anatomy is, to 
consider it as one great triangular muscle, flat, and stretching from 

the ribs to the neck, closing the thorax above, and giving passage to 

the nerves and vessels of the arm. ' 

If it were to be described in distinct portions, it would be in three Sealenus 
parts. The anterior portjon arises from the transverse processes of or yaa 
the fourth, fifth, and sixth vertebre of the neck, and is inserted into pro. of — 
the flat part of the first rib hard by its cartilage. The middle portion 4th, 5th, 
from the transverse. processes of all the vertebra of the neck goes to Sery. vert. 
the outer edge of the rib, and extends along all itslength. The pos- In. lst rib 
terior portion arises from the transverse processes of the fourth, fifth, pond 
and sixth vertebre. It is inserted into the upper edge of the second estan 
rib, about an inch or more from its articulation with the spine. — 

The first head is tendinous and fleshy at its insertion into the rib ; pro, aan 
but the second and third heads are tendinous, both in their origins the cery. 


and insertions. ? poet ae Healugil aight 
__ The subclavian artery and the nerves pass in the interstice between portionsof 
the first and second portions. st rib. 


_. The office of the scalenus muscle is to pull the neck to one side, pealiaant 


or to bend the head-and neck forward, when both act; and when Or. trans. 
the neck is fixed backwards, they may perhaps raise the ribs ; for Process of 


“ j 4th, 5th 
asthmatics are observed to throw the head backwards, in order to and 6th’ 
raise the chest with greater power. . i. seen 


* The longus colli musele is in part covered by the rectus major. 


« igh 
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OF THE MUSCLES OF THE ABDOMEN AND OF 
THE WIAPHRAGHL + 


Tre abdominal fg cover in the belly, contain the bowels; 
and take a firm hold upon the pelvis aid the trunk. ‘The diaphragm, 
again, is a moving partition between the thorax and the abdomen, 
and the diaphragm pressing down the bowels upon the abdominal 
muscles, enlarges the thorax, and the abdominal muscles re-acting 


_ push the bowels back upon the diaphragm, and compress the thorax. 


Thus, the alternate yielding and re-action of the abdominal muscles 
and diaphragm perform breathing, agitate the bowels, promote the 
circulation, expel the feeces and urine, assist the womb in the 
delivery of the child. And, with all these important uses, the 
abdominal muscles bend and turn the trunk,,and fix it for the 
stronger actions of the limbs. ‘They steady the body in lifting 
weights, in bearing loads, in all our more violent exertions. They 
often give way under this double office of breathing and of strain- 
ing, along with the rest of the body ;, and the bowels coming out 
through their natural openings, or by bursting through the 
stices of their fibres, form herniz of various kinds. nce’ the 
anatomy of these muscles is most interesting to the surgeon. 

The muscles of the abdomen are five on each side. 1. _ The 


- outer oblique muscle, to which the names of DESCENDENS, DECLIVIS, 
and masor, are added, because it is the outermost of 


dominal muscles, because it is the largest, covering all the side of 
the abdomen with its fleshy belly, and all the fore part of the ab- 
domen with its broad expanded tendon; and it is called declivis, 
or descendens, because its fleshy belly . begins above, upon the 
borders of the thorax ; and because both its muscular and tendinous 
fibres, which lie-.parallel to each other, run obliquely from above 
downwards and inwards. 

2. The optiquus INPERNUs is named from its being within the 
first, and has the names of ascENDENS vel MINOR superadded, be- 


i cause its fleshy belly is smaller than that of the first, arises below 
’ chiefly in the haunch-bone, and all its fibres go.from below upwards.’ 


-3. The TRANsvERSALIs lies under .all the others, and next to the 
cavity of the abdomen, and has but one name, which also is de- 
rived from the direction: of its fibres running: — or round the 
abdomen. 

4, The. REcTUus, so. named, because of its running on the: fore’ 
part of the abdomen, in one straight line from the os pubis to the 
sternum. ‘ 

5. The pxrammar muscles the only one named from its shape. 
Tt is a small, neat, conical muscle, which arises from the.os pubis, 
by a broad basis, ‘and has its apex turned upwards ; but it is not 
always found, for if is only as a supplement to the recti muscles, 
and as a part of them, whence it has been named museunus svc- 
CENTURIATUS, or supplementary muscle. 
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_ OXLI.. The exrervat optique muscle arises from the ribs, arid, Obliquay 
like all the others which arise from ribs, is a serrated muscle. It (tem: 
comes from the eight lower ribs, by distinct fleshy tongues, one ribs. 
from each rib. These serre are mixed with the indentations of 
the serratus major anticus muscle, which goes off m an opposite 
direction, and with the origin of the pectoralis major and latissimus 
dorsi; indeed sometimes there is a mixing of the fibres of this 
musele with those of the pectoralis major. The origin of the 
muscle lying broad upon the border of the chest, is its thickest and 
most fleshy part; whence its fibres go down all in one direction, 
parallel with each other, hut oblique with respect to the abdomen. 

Its fleshy belly ceases about the middle of the side. Its flat sheet 
of tendon goes over the fore part of the belly, till it meets its fellow 
exactly in the middle, so that one half, or the back part of the ab- 
domen, is covered by its fleshy belly, and the fore part by its tendi- 
nous expansion. nf 

The muscle meets its fellow in thé middle of the belly ; and this In. ir 
taeeting forms (along with the other tendons) a white line from the linea alba, 
pubes to the sternum, which is named Ltrvua ata. It also, before 
it reaches the middle, adheres to the flat tendon of the internal 
oblique. This meeting is about four inches on either side of the 
linea alba, and is a little inclined to the circular, whence it is named . 
linea semilunaris. And, finally, this muscle is implanted into the 2. spine of 
spine of’ the ilium, fleshy about the middle of the ilium, tendinous ¢ Uium. 
at th e part, or spinous process of the ilium, and still tendinous 
into the whole length of that ligament, which extends from the spine 5. Poupart 
} to the crest of the pubes. paisa. = 
This is the whole of its insertions, viz. all the length of the linea” 
alba, from the pubes to the sternum, the fore part of the spine of 

the ilium, and the ligament of Poupart, which, though it is com- 
monly thought to be but the tendon of the external oblique stretch- 
ing from point to point, is, in truth, a distinct ligament, independent 
‘of the tendon, and stronger than it.* 2 

CXLIL. Optiquus tvrerNvs azvomrNis.—The chief part of this Obliquus 
musele.arises thick and fleshy from all the circle of the spine of the ‘terns. 
ilium, with its fibres directed upwards. But, to be accurate, we Or.1. 
faust describe it-as arising from the whole length of the spine of py hes 
the ilium, from the joining of the ilium and sacrum, from the spines 2. spine of 
of the sacrum itself, and from the three lower spinous processes of the sa- ‘ 

the loins ;+ and, lastly, it arises from nearly half of the ligament of $i + 
the thigh, at its end next to the ilium; but still the chief belly is at lowest 
the iliac spine. Fronr that it spreads upwards in a radiated form ; ren 
the central fibres:only are direct, going across the abdomen to the Poupart’s 
linea alba; the higher fibres ascend and go towards the sternum, lig- 
and the lower ones go obliquely downwards to the pubes. ~ Its flat In. 1. car- 
tefidon is like that of the external oblique, and it is inserted into tage en- 


: . 5 pe if. 2. car< 
the cartilages of the seventh and all the false ribs, into the ensiform tilages of 
e an 
* Of which sée below, at page 237. fe 3 


} This origin from the spinous processes of the loins is a thin'tendon common with ).79) 
the serratus posticus Satferior snd latissimns dorsi nmscles. ? on ait 
Vor. LauF f ~~ 


> 


F * * 
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” cartilage of the ster and into the linea alba, through its whole 
length, and the os pubis.* — = 


‘Transver-  CXLII. ‘The rransversanis anpomrnts forms the internal layer, 

salis abdo- it runs directly across the belly. {t arises fleshy from the mner 

‘Or. lt, Surface of the seven. lower ribs, where its digitations mix with 

the7 ' those by which the diaphragm arises ; tendinous from the transverse 

i » processes of the four lower lumbar vertebra, and last of the back ; 

rocessof from. the whole spine of the os ilium internally, and from a part/of 
ast dorsal the Poupart ligament. ‘Upon the whole, its origin is like that of 
the four. the inner oblique muscle ; its fibres go across the abdomen, and its 
trans. tendon is inserted into the whole length of the linea alba, cartilago 
rithe  ensiformis, and. os-pubis. ES 

lumbar The succession in which these three muscles arise from the chest, 

ge isthis: the external oblique muscle lies broad upon the outside of 

tilaeo en. the chest, and so its tongues mix with the tongues of the serratus 

sif.2.linea anticus major. ‘Ihe internal oblique muscle again rises lower 

pe down the thorax, from its edge, from the cartilages of the ribs. 

The transverse muscle arises within the thorax, from the internal 

surface of the ribs, opposite to where the tongues of the external 

oblique lie ; and the diaphragm arising from the same ribs, mixes 

its indigitations with the transversalis, so that Gaspar Bartholin, 

observing this indigitation to be very curious in the larger animals, 

-. believed the diaphragm and transverse muscles to be but one great 

. trigastric, or three-bellied muscle, surrounding all the abdomen. 

But the transversalis, with the other abdominal muscles, are the 
antagonists of the diaphragm. 

Rectus. © OXLIV. The recri muscles cover the abdomen on its fore part, 
in a line from the pubes to the sternum, and they belong so equally 
to the sternum, and to the os pubis, that it is indifferent which we 

Or. first, call their origin, and which their insertion.- .Theorigin (as I should — 

from 3 inf. call it) of each rectus muscle is in the sternum, is broad and fleshy, 

trne-ribs, . A A A 

ad, ensif, lies upon the outside of the sternum, covering part of it, and all 

cart. of the xiphoid cartilage, and touching and mixing its fibres with the 

sternum. reat pectoral muscle, and likewise taking part of its origin from 

- the cartilages of three of the ribs. It is about four inches broad 

physis pu- all down the abdomen, and terminates at the side of the symphysis 

pubis, with a flat and pointed tendon about an inch in Jength, and 

about an inch broad. ‘This muscle is crossed at intervals by four 

tendinous intersections, which divide it into five distinct bellies. 

Gommonly there are three bellies above the umbilicus, and two 

below ; but the recti muscles are the least regular of all the muscles 

of the abdomen. Vesalius, Albinus, and Sabatier, were thought to 

have found the recti abdominis extending up to the throat. But it 

is now found that Vesalius had only represented the muscles of a 

monkey, or of a dog, which are very long, upon the thorax of a 

human subject. Sabatier, upon revising his notes, retracts what 

he had said: and Albinus also is supposed to have seen only a pro- 

duction of the mastoid muscle extending down the breast ; for ir- 
regularities of this kind have been found. 


* See further at the description of the sheath of the rectus muscle. 
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CXLV. The prrammpat muscles ai a supplement to. the Pyrami- 
recti. There is a small neat pyramida 1 on each side, or“! 
rather a triangular muscle, fleshy through its whole extent and 
length, with its base turned towards the pubes, and its apex towards 
the umbilicus; so that its origin is in the crest of the pubes, and Or. crest 
its pointed insertion in the linea alba: and though the recti muscles saa a. 
have been supposed by Massa to relate to the penis, or by Fallopius Fre. linen 
to belong to the urinary bladder, their true use is only to assist the alba. 
rectus. to draw down the sternum, and tighten the Jinea alba, and-so 
to give greater power to the oblique and transverse muscles. The 
pyramidalis is so irregular a muscle, that sometimes two are found 
on one side, and nene at all on the other. Sometimes two on each 
other ; sometimes there is but one, and very often they are,wanting, 
the belly of the rectus coming quite down to the pubes. 

The effects of the abdominal muscles in moving the trunk cannot 
be mistaken. ‘he recri pull the ribs downwards in breathing, 
flattening the belly, and bending the body forwards. The two 
OBLIQUE MuSCLEs of .orie side acting, turn the trunk upon its axis; 
but the oblique muscles of the opposite side acting, co-operate with 
the rectus in flattening the belly and bending the body; and the 
TRANSVERSE MUSCLES tighten the linea alba, so as to give effect to 

all the others ; and particularly they brace the sheath of the recti 
muscles, so as to give them their true effect. 5 

i. LINEA ALBA is the common meeting of all the thin flat 

tendons, and therefore we call it their insertion, being the common 
point towards which they-.all act ; it is white, by the gathering of 
all the colourless tendons. — 

2. The tinea semiLuNaRis is a line of the same white appear- 
ance, of a circular form, and produced by the meeting of all the 
tendons, on the edge of the rectus muscle, to form a sheath for it. 
3. The suearu for the recrus MuscLte does not admit of so 
brief a definition as this: it has been commonly supposed to be 
formed in a very curious manner, chiefly by the broad tendon of 

#he obliquus internus, which being the central muscle, between the 
two other layers, is supposed to have its tendon split into two thin 
sheets; that the outermost sheet adheres to the outer oblique 
muscle, forming the outer part of the sheath, while its inner sheath 
adheres to the tendon of the transverse muscle, forming the inner 
part of the sheath; but this is too intricate, and can hardly be 
proved by dissection. Cowper expresses his doubts about this 
doctrine of the tendon of the inner oblique muscle being split into 
two layers; and I think the truest description is this, that all the 
tendons meet, and adhere to the semilunar line; that they im- 
mediately part and form this sheath; that the flat tendons of both 

oblique muscles go upon the outer surface of the rectus to form 
that side of the sheath; that the tendon of the transverse muscle 
only lies under the rectus, forming the lower part of the sheath, 
and that it is unassisted by any lamella of the inner oblique muscle ; 
that the sheath is complete at the fore part, or over the muscle ; 
but that under the muscle the sheath stops about five or six inches 

_ above the pubes, and that there the recti muscles (or in their place - 


the pyramidal muscles) lie bare upon oo lined only by 
some scattered fibres of t lis and the perito- 
wneum.* And that this be ok Je er of the sheath is thinner and 
more delicate, and but little attached to the back part of the rectus 
muscles, which is easily raised te: tion, while the fore part of 
the sheath adheres firmly to the fore part of the muscle, forming 
those cross bands, or tendinous intersections which divide the rectus 


{nto bellies, and the sheath where it lies over the muscle cannot be 


dissected without a degree of violence, either to the sheath, or to 
these tendinous intersections. 

4. The umptticus is that opening in the centre of the ab : 
in the middle of the linea alba, through which the nutritious 
of the feetus pass. The vessels have degenerated into ligaments: 
the adult, and the umbilicus is closed in the form of a ring ; 
sometimes it is forced by violent action, and the viscera come out 
by it, forming umbilical hernia. 

5. ae RING of the anpoMINAL MuscLEs is that opening near 
the lower part of the abdomen, just over the pubes, through which 
the spermatic cord passes in men, and the round ligament of v9 
womb in women. 

Cowper (p. 5.) says that the spermatic: cord passes nail 
separate rings, in each of the three abdominal muscles ; and, hike 
older authors, he makes nature exceedingly wise, in placing the 
rings not opposite to each other, but one high, and another lower, 
and a third lower still, so as to prevent the bowels falling out. But 


the | truth is, that neither the internal oblique nor the transverse 


es have any share at all in the ring, which belongs entirely to 
the external oblique muscle, and is formed in this way : all the ten- 
dinous fibres of the external oblique are; like the muscle itself, 
oblique, running from above downwards ; and the tendinous fasciculi 
are in some places wider, a little disjoined from each other, and 
resembling stripes, crossed by small threads of tendon, as if the 
jong fibres were in danger of parting from each other, so as to leave 
a gap, and were held together by these cross threads ; and it is, in 
fact, a wider and perfect separation of two fibres that forms the 
ring, and a stronger interlacement of cross fibres, that secures’ it 
from splitting farther up. But the chief security of the ring is by 
the form of the opening ; for it is not a ring, as we call it, but a 
mere split in the tendon, which begins about an inch and a half 
above the pubes, is oblique, and looking towards the pubes, like the 
fibres which form it, and consists of two legs, or pillars of the ring, 
as they are called ; for the upper slip which forms the upper part of 
the opening, goes directly towards the crest, or highest point of the 
pubes ; the lower pillar, or the slip which forms the lower line of 
the slit, turns in behind, gets under the upper one, and is implanted 
into the pubes, within and behind the upper pillar; this lower slip 
forms at once the lower pillar of the ring and the edge of the fe- 


* Cowper had never observed this but once, that the lower part of the rectus was 
not lined by the tendon of the transyersalis. He concluded, that in this instance it 
was a sporting of nature: ‘so mugh a lnsus nature, that accidents like this might 
be the cause of certain ruptures.” 
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anoral ligament. But. was not fe ‘the truth, when he 
said the bowels were ed from falling down by the obliquity 
of the spermatic es en The spermatic c dis flat and spread 
out when it begins to pass down through. the abdominal walls, and 
it is-only when it has emerged from this proper ring that it assumes 


the round and cord-like form, Besides, it comes out under the 
transversalis muscle considerably higher up and more towards the 
ilium than the ring, and in its further descent it splits the fasciculi of 
the internal oblique muscle, and carries one of these fasciculi along 
with it, which constitutes the cremaster muscle. «First its veins and 
arteries are gathered together, then it is joined by the vas deferens, 
and y, it is embraced by the cremaster muscle ; and thus per- 
fe » a8 it were, it. glides obliquely through the ring of the external 

muscle. Where it comes out it is covered by the fascia 
a a process of which goes down upon the cord. When 
the cord is passing under the transversalis muscle it passes the fascia 
transversalis, the fibres of which are strong upon one side: the.cel- 
lular membrane too here is dense, and, although there be in the 
natural condition of the parts no proper ring, yet when a rupture 
takes place, a portion of the peritonzeum is thrust through the sper- 
matic passage, and presses the cellular membrane and fascia so 
together, that a ring is formed: this is what-is meant by the r- 
TERNAL RING. 

CXLVI. The cremastrr muscie of the TEsTICLE, which is a Cremas- 
thin slip of fibres from the internal oblique muscle of the abdomen, ‘sr. ter. 
which is designed for suspending the testicle, and for drawing it up, nid 
is very thick and strong in the lower animals, as in bulls, dogs, &c. en! ‘aa 
is easily found in man, but not always, being sometimes thin and oblia ‘he te 
pale, and hardly to be known from the coats upon which it lies. It pubis. 
appears to grow more fleshy in old age and to be thickened in en- *”- Phne yg 
largements of the testicle, the better to support the weight. i : 

6. The tiGaAment of the THten* is a distinct ligament, and not Crural 
merely the tendon of the external oblique, rounded and turned in. teh. 

It passes from the ilium obliquely across to the pubis. It re- 
ceives the external oblique muscle, for the tendon is implanted into 
it. Part of the flesh of the internal oblique muscle and trans- 
versalis arise from the outer end of the ligament. It forms an arch 
over the psoas and iliacus internus muscles, where the crural artery 
vein and nerve pass out, and it is tied down at both sides of the 
passage for the vessels by the fascia of the thigh. But this liga- 
ment requires a more particular description. It appears outw ardly 
tohave a round edge, but in fact it is here turned in, and spreads hori- 
zontally upon the os pubis. ‘The angle where in turns inwards is 
attached to the fascia of the thigh, while the edge, which is turned 
in, is continued inwards in the form of a fascia, and through that, is 
connected with the linea ilio-pectinea. This attachment of the 
ligament to the fascia of the thigh demands a little more attention. 
When fhe glands and fat are taken away, the connection of the 


* This ligament of the thigh is named also the INGUINAL LIGAMENT ; the crural. 
arc; the LIGAMENT of Povpart ; the Ligament of FaLLorius, ke: 
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fascia of the thigh andthe Poupart ligament, presents the form of a 
funnel : and if an attempt be made to pass the finger to the bottom 
of it,.it is stopped by a strong net-work of fibres: the meshes of 
this net-work permit the lymphatics of the thigh to pass upwards, 
whilst the stronger processes of the fascia take the form of an arch. 
Thus, besides the proper strong Poupart or inguinal ligament, there 
is an arch or crescent formed of less dense and shining substance, 
which goes down from the edge of the ligament, and terminates on 
each extremity in the fascia of the-thigh. This is the part under 
which the crural hernia comes out ; round which, indeed, the tumour 
turns, and it is the sharp edge of this crescent which nips, and 
causes the strangulation of this kind of hernia. 

It often happens, that in vomiting, in violent coughing, in strain- 
ing at stool, or. in lifting heavy weights, the natural openings are 
forced, and the bowels descend. ‘The umsruicus is very seldom 
forced by sudden exertion, for it is a very firm ring; but it is slowly 
dilated in pregnancy, and hernia of the navel is infinitely more fre- 
quent with women than with men. The opening of the Rre is 
often kept dilated by the bowels following the testicle when it de- 
scends ; forming the congenital hernia ; most frequently of all, the 
ring is foreed m strong young men by hard and continued labour, 
or by sudden straining ; but women are safer from this kind of 
hernia, because the round ligament-of the womb is smaller than the 
spermatic cord, and the ring in them is very close.—ABpomInaL 
VENTRAL HERNI® are those which come not through any natural 
opening, but through the interstices of the muscles, or their tendons ; 


- sometimes hernia followsa wound to the abdomen; for a wound of the 


abdominal muscles may not heal so neatly as not to leave some small 
interstice, through which the bowels protrude. Thus, any point 
may be forced by violence ; any of the openings, or all of them, may 


_ he relaxed by weakness, as in dropsical or other lingering diseases : 


- for it is from this cause that herniew are more frequent in childhood 


and in old age, by the laxity which is natural to childhood, or by 
the weakness natural to the decline of life. . Often there seems to 
be a hereditary disposition to herniz in certain houses, the form of 
the openings of the abdomen being wider in a whole family, just as 
the features of the face are peculiar. And I] have seen a child with 
all these openings so particularly wide, that upon the slightest 
coughing or crying, hernia came down at every:possible point, at 
the navel, the scrotum, the thigh, and in the sides‘of the abdomen, 
all at once ; or as one tumour was reduced another arose. 
CXLVII. Thé prarHracgma is a Greek word, translated inter- 
septum, the transverse partition between the abdomen and the thorax, 
the midriff; but it is not merely a transverse partition, it is a vaulted 
division between the thorax and abdomen; and not only is the 
middle raised into a vaulted from, but its obliquity is such, that 
though its fore part be as high as the sternum, its lower and back 
part arises near the pelvis from the lowest vertebra of the loins. 
_It is a circular muscle, which is fleshy towards its borders, and 
tendinous in the centre; which is convex towards the thorax, and 
concaye towards the abdomen : becoming plain. or almost so. when 


oe 

AND OF THE DIPH . 
it presses against the abdominal muscles i awing the breath ; and 
returning to its convex form, when the a al muscles re-act in 
pushing it back into the thorax. esis Ye 
~ The diaphragm arises, by one broad fleshy attachment, from all Greater 
the borders of the chest, forming the upper or greater muscle of the ™™*!* 
diaphragm ; and it arises below, by many small tendinous feet from 
the fore part of the loins, which meeting, form what is called the 
lesser muscle of the diaphragm. Ist, The Great or upPER muscle Or. 1. xi- 
arises, first, from under the xiphoid cartilage,and from the lower — 
surface of the sternum. 2dly, From all the false ribs ; from the 2. seventh 
cartilage of the seventh, eighth, and ninth ribs ; and from the bony andall the 
parts of the tenth and eleventh ribs, and from the tip of the twelfth “** ™® 
rib, All these origins are, of course, fleshy digitations or tongues 
which intermix with those of the transverse muscles of the abdomen. 
3dly, From the tip of the twelfth rib to the lumbar vertebra, there 3. the lig. 
is a ligament extended, which, going like an arch over the psoas 77°™tum: 
and quadratus lumborum muscles, is named LIGAMENTUM ARCUA ; form ten- 
and from this another part still of the great muscle of the dia- 40. 
phragm arises. ‘Thus, the upper muscle of the diaphragm has four 
ehief origins, viz. from under the sternum and xiphoid cartilage ; 
from all the false ribs; from the ligamentum arcuatum ; and, in 
short, from all the borders of the chest, from the xiphoid cartilage 
quite round to the vertebrz of the loins, 

2. The Lesser muscte of the prapHRraeM, which arises from the Lesser 
spine, begins by four small slender tendinous feet on each side, ™¥scle. 
The first of these, the longest one, arises from the second vertebra Or.2d, 3d 


upwards. The second rises from the third vertebra, but farther out pat of 
towards the side of the vertebra. ‘The third arises from the side of tendon. 
the fourth vertebra. And the fourth tendon of the diaphragm arises _ 

from the transverse process of the same fourth vertebra of the loins, © 

But indeed we ought, in place of this minute demonstration, to say, 

that it arises from the four uppermost lumbar vertebre by four 
tendinous feet, flat and glistening, and adhering closely to the shi- 

ning ligament with which the bodies of the vertebree are strength- 

ened ; that these tendons soon join to form two strong round fleshy 

legs, which are called the crura diaphragmatis ; of which crura, the 

left, is the smaller one: and these crura having opened to admit 

the aorta between them, and then joining, mixing, and crossing their, 

fibres, form a fleshy belly, the lesser muscle of the diaphragm. 

8. The renvon in the centre of the diaphragm is determined ' 

in its:shape by the extent of these fleshy bellies ; for the great muscle 

above almost surrounds the central tendon. The smaller muscle 

below meeting it, the two divisions give it a pointed form behind ; 

the tendon has the figure of a trefoil leaf, or of the heart painted 

upon playing cards. The middle line of this tendinous centre is 

fixed by the membrane which divides the thorax into two ;. the two 

sides go upwards into the two sides of the chest, each with a form 

like the bottom of an inverted basin: their convexity reaching 
within the thorax, quite up to the level of the fourth true rib: the 

proper centre of the diaphragm is fixed by this connection with the 
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mediastinum, that its motion might not disorder the actions ot the 
heart, which rests’ upon. this point, and whose pericardium is fixed 
to the tendon : but the convexity of either side descends and ascends 
alternately as the diaphragm contracts, or is relaxed : so that it is 
chiefly these convexities on either side which are moved in breathing. 

Thus is the diaphragm composed of one great and circular 
muscle before ; of one smaller circular muscle behind ; and of the 
triangular tendon, as the centre between them; and, both in its 
fleshy and tendinous parts, it is perforted by several vessels passing 
reciprocally between the thorax and the abdomen. 

First, The aorra, or great artery of the trunk, passes betiveen 
the crura or legs of the diaphragm, which, like an arch, strides 
over it to defend it from pressure. The thoracic duct passes up 
here also. 

Secondly, The asoruAcus passes through the diaphragm, a little 
above this, and to the left side: its passage is through the lower 
fleshy belly, and through the most fleshy part of the diaphragm : 
and muscular fibres of the crura diaphragmatis first cross 
sides: the hole for the @sophagus; then surround it; them cross 
again above the hole; so that they form the figure of 8: and the 
eesophagus is so apparently compressed ‘by these surrounding fibres, 
that some anatomists have reckoned this a sort of apmengiee for the 
upper orifice of the stomach. | 

Thirdly, The great vena cava goes up from the abdoméi to the 
heart, through the right side of the diaphragm ; and this hele being 


~ in the firm tendon, there is no danger of\strangulation, or of the blood 
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being impeded in the vein. 
The tendon is composed of fibres which come from the various 


_ faseiculi of this muscle, meeting and crossing each other with @ 


confused interlacement, which Albinus has been at much pains to 
trace, but which Haller reports much more sensibly : ‘+ Intricationes 


» varia et vix dicende ;” irregular and confused, crossing chiefly at 
_ the openings, and especially at the vena cava, ‘the triangular form 


of which seems to be guarded in a most particular way. 

The lower surface of the diaphragm is lined with the peritoneum, 
or membrane of the abdomen; and the upper surface is covered 
with the pleura, or membrane of the chest. The hole for the vena 
cava is so large that the periton@um and pleura meet, and nearly 
touch each other through this opening, all round the vein. 

The chief use of the diaphragm is in breathing, and in this office it 
is so perfect, that though there be a comiplete anchylosis of the ribs 
el th often happened), the person lives and breathes, and never 

the loss, The diaphragm is in its natural state, convex towards 

thorax ; when in acts, it becomes plain, the thorax is enlarged, 

pe by the mere weight of the air, the lungs are unfolded, and 
follow the diaphragm. No vacuum is ever found between the dia~ 
phragm and the lungs ; but the lungs follow the ribs and diaphragur 
as closely as if they adhered to them: and indeed when they do 
adhere, it is not known by any distress. So we draw in the ie 
and when the abdominal muscles re-act, the diaphragm a 
back into’ the thorax, and ‘grows convex again, by which . 4 
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out ‘the breath; and while the diaphr acting, the abdominal 
inuscles are relaxed, yield, and are tet and leave the ribs 
free, to be raised by their levator muscles. And again, when the 
abdominal muscles re-act, the diaphragm in its turn yields so, that 
they at once force up the diaphragm, and pull down the borders 
of the thorax, assisting the serrated muscles which depress the ribs. 
There is also in every great function, such a wonderful combina- 
tion of actions conspiring to one end, as cannot be even enumerated 
here. But the alternate action and re-action of the abdominal mus- 
cles draw in and expel the breath, promote the circulation, and 
gently agitate the bowels, while their more violent actions discharge 
the feces and urine, and assist the womb ; and vomiting, yawning, 
coughing, laughing, crying, hiccup, and the rest, are its stronger and 
regular actions. The diaphragm might well be named by Haller, 
** Nobilissimus post cor musculus.”” And Buffon, who affected the 
character of anatomist with but little knowledge of the human body, 
might mistake its central tendon for a nervous centre, the place of 
all motions, and almost the seat of the soul. For the ancients con- 
founded the names and ideas of tendon and nerve. And, in sick- 
ness and oppression, lowness and sighing, in weeping or laughing, 
in joy or in fear, all our feelings seem to Conny in .— pert 


THE MUSCLES OF THE PARTS OF GENERA- 
TION, AND OF THE ANUS, AND PERINAUM. 


Tue muscles of the perineum and parts of generation follow ae 
division of the abdominal muscles more naturally than any 
On looking to the skeleton, we see that the viscera of the a 
and pelvis would fall out from the lower opening, if this pave was 
not guarded in a particular manner. It is therefore closed, 1. by 
fascia ; 2. by muscles, now to be enumerated ; and 3dly, by fat and 
cellular texture ; the nature and quantity of which is a matter of 
no mean interest to the surgeon. 

re reading the account of the muscles of the perineum, ‘hs: 

reader should peruse that part of the last volume hae Ee of 
the structure of the penis, &c. be 
Fascia, or APoNEUROsIs.—Before dissecting the muscles 0 
perineum, the student should examine that web of membrane 
covers them. It comes across from the tuberosity and ramus of the 
ischia, and running forward, terminates ns mers agi Ttis asub-— 


jeet vers important to the operating surg 
CXLVII, ‘The The erecror PENIS is a deli ate and slender muse mrectoy 
aout to inches i Tt li the face of the crus penis P°™* 
when the crura penis are in natal, thoereeiey 
be: their proper length and form. — ector of each side Or. tuber, 
-a slender tendon from the tuberosity of the os ischium. putea: 
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goes fleshy, thin, and flat, over the crus penis, like a thin covering: 


orm It ends in a delicate and flat tendon, upon the crus penis, about two 
0 e crus 


penis. 


inches up; and the tendon is so thim and delicate, that it is hardly 
to be distinguished from the membrane of the cavernous body. 

The erectors lying thus on the sides of the penis, have been called 
COLLATERALUS PENIS, OF ISCHIO-CAVERNOsI, from their origin in the 
ischium, and their insertion into the cavernous bodies. 


Transver- CXLIX. The TRANSVERSALIS PERIN#I is often named transver- 
salis. salis penis ; but its origin being in the tuberosity of the os ischium, 
of the | by a delicate tendon, and its insertion into the very backmost point 
ischium. of the bulb of the urethra, where it endices ao the anus, and 


e there is a meeting of several muscles, its course is directly 


treof across the perineum, and its relation to the perineum and anus is 
union, —_very direct and evident, while its relation to the penis is rather doubt- 


ful. Often there is a second muscle of the same origin and inser- 
tion, running like this, across the perineum, named TRANSVERSALIS 
PERINEI ALTER,* 

This transverse muscle may, by bracing up the bulb to the arch 
of the pubis, have some effect in stopping the vein on the back of 
the penis, and so producing erection ; but its chief use must be in 
preventing the anus from being too much protruded in discharging 
the feces, and in retracting it when it is already protruded. 

CL. The rsacutaTor muscle is not a single muscle, as it is often 
described. It is manifestly a pair of muscles surrounding the whole 


Or. side Of the bulb of the urethra. ‘They arise on each side from the side 


ofthe of the bulb, and crus of the penis, and from the triangular ligament 
to and of the urethra. From their arising from this ligament, they have 
ae been frequently described as arising from the ramus of the pubes. 
fascia. ‘There is along the lower face of the bulb a white and tendinous line, 
ga corresponding with the outward line or seam of the perineum. 
bulb, and This line distinguishes the bellies of the two muscles, and is formed 


by their tendinous insertions ; or sometimes this central line is con- 
“,  sidered’as the origin of the muscle : in that case, the fibres of each 
side surround their proper half of the bulb with circular fibres, 
Winding obliquely round the bulb ; and each muscle ends in its sepa- 
_° rate tendon, which is delicate and small, and which, leaving the bulb 
- of the urethra, turns off obliquely to the side, so that the tendon of 
each side goes out flat and thin upon the crus penis of its own side, 
a little higher than the insertion of the erector penis. We know 
and feel its convulsive, involuntary action in throwing out the seed ; 
and we are conscious that we use it as a voluntary muscle in empty- 
ing the urethra of the last drops of urine. ' 


Ps igen CLI. The spurncrer ant muscle is a broad circular band of 


\ * There is a great irregularity in this muscle. There is very freque a slip 
- called transversalis alter, which, however, would be better named obliquus. some 
bodies the transversalis is hardly perceptible, while in others it is very strong: there 
is also a great variety in the size of it, on comparing the two sides of the same body ; 
thus we see frequently in Lascars and nib pos that on one:side there is a very large 
muscle, while on the other there is a small transversalis, and a large gy 
pn We may also frequently see a muscle, the transversalis profundus ; it exactly 
the same origin and insertion with the other, but lies deeper. At first view it ap- 
pears to be part of the levator ani, but the fibres run directly across, while those of 
- the levator ron in a descending direction: o, 
i * oe 
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fibres, which surrounds the anus. It arises from the point of the os Or. 0s | 
coccygis behind. It sends a neat small slip forwards, by which it $°°7®* 
is attached to the back part of the ejaculator muscle ; but the great round the 
mass of the muscle is inserted into the common angle of union of 
the ejaculator, transversales, and this muscle. It is of a regular body pe . 
oval form, and is, for a very obvious reason, stronger in man than in the ure- 
animals. Some choose to enumerate two sphincter muscles, of ne ee 
which this is the external, or cutaneous; and what they describe as mon angle 
the internal one, is merely the circular fibres, or muscular coat of of union. 
the intestine, strengthened a little towards the anus, but not a dis- 
tinct muscle. — Its effect is to shut the anus. m 

CLII. The tevaror ant muscle is described as a pair of mus- Levator 
cles, one from each side ; but it is properly one broad and thin mus- | 
cle, which arises from the internal surface of all the fore part of the pubis, 
pelvis, and, from its breadth, it has been named MuscuULUS ANI LATUS. thyroid 
It continues its origin from the internal surface of the pubes, from opto 
the edge of the foramen thyroideum, from the thin tendinous sheath and body 
that covers the obturator internus and coccygeus muscles, and from of the 
the body and spine of the os ischium. It grows gradually smaller, “°""™” 
as it goes downward to surround the anus. So it is inserted into m. 1, 
the circle of the anus, into the point of the os coccygis, and is mixed verge oF 
with the sphincter ani muscle. The whole pelvis is lined with it ee age 
like a funnel, or inverted cone, the wider part representing its origin two last 
from the pelvis, the narrower part its insertion into the anus, The new ; 
whole bladder ts surrounded, and covered by this muscle; the ure- coceygis." 
thra passes through a split in its fibres, and no operation of lithoto- 
my can reach the bladder from below, without cutting through this 
muscle. It raises the anus, and at the same time dilates it, opening — 
the anus for the passage of the feces, and supporting it, so as to 
prevent its being protruded. Thus, it is not for shutting the anus, 
as some have supposed, but is the direct antagonist of the sphincter __ 
ani muscle. By enclosing the bladder, the levator ani acts upon it = 
also ; for the neck of the bladder passing through a slit in its fibres, nh 
while the levator ani is acting, this slit is drawn, as it were, round wri 
the neck of the bladder, and so the urine is for the time prevented 
from flowing. Itis asa sphincter to the bladder, which prevents our 
passing the urine and feces at the same moment. By surrounding 
the lower part of the bladder, and enclosing the prostate gland, and 
the vesiculz seminales, which lie upon the back of the bladder, this 
muscle affects these parts also, and is, perhaps, the only muscle 
which may be supposed to empty the vesicule, or to compress the 
gland, pulling upwards at the same time, so as to press the back of 
the penis against the pubes, to maintain the erection, and to assist 
the accelerator muscles. By enclosing the bladder, vesicule, pros- o 
tate, and anus, this muscle produces that sympathy among the parts, 
which is often very distressing, as in gonorrhcea, the stone in the ~ 
bladder, constipation, piles, and other diseases of these parts; for 
piles, constipation, or any cause which may excite the action of the 
levator muscles, will cause erections, a desire to pass the urine, and 
an obstruction in the discharge of it.* : te 
* There is a mausele des¢ribed by Mr. Wilson, as a leyator, or conipressor nre- 
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Cocey- CLIIL The muscutus coccygrvs is a thin, flat muscle, which 
ie spine rises by a narrow point, from the inside of the pelvis, at the spine 
ofthe of theos ischium ; is implanted, expanded and fleshy, into the whole 
Jength of the os coccygis; can be useful only by pulling up the point 
ent. Of the os: coccygis ; ; which is just equivalent to raising the circle of 
a oscves the anus ; 3; so that from every circumstance of its form and use, it 
em t be fairly enough described as being merely the back part of 

A rey the vator ani muscle. 


ahead "The perineum, where the bulb begins, is the point into which all 
Lm Sis _ the muscles are united ; for the ejaculator muscle, and the sphincter 


ani muscle, touch at the beginning or point of the bulb; and a 
_ small pointed slip of the sphincter ami, going upon the bulb, con- 
nects them firmly together. ‘The transversales perinei come across 
the perineum from either side ; and the levator ani muscle comes 
down to meet the sphincter, so that the sphincter ani, the levator 


ani, the 1 insversalis perinei, and the ejaculator muscles, all meet in 
one poi z. the back of the bulb. They sce the perineum, 
: and su the heavy viscera of the abdomen; if they be unskil- 


fully cut in performing lithotomy, it will be difficult to extract the 
stone. Inthat operation, the incision passes by the side of the anus, 
and on the inside of the tuber ischii; and our knife accordingly 
cuts clean across the transverse muscles, which stand as a bar across 


| 5 __ the perineum ; it passes by the side of the erector muscle, need not 


touch it, or touches it slightly, and by a sort of chance: it must not 
touch the ejaculator muscle ; for whoever says he cuts the ejacula- 
tor, cuts too high, and performs his operation ill.* After the first 
incision we get deep into the pelvis, and cut the levator ani. The 
% surgeon does not observe these muscles, on account of any danger 


w ome al wounds of them, but takes them as marks for the 

ay incision ; and a good operator will be careful to 
have - tis my ea that they may be no hindrance to the extraction 
of the stone.t ‘ 


Aes 
_.. We find, of course, a difference in the muscles in the female pe 
-rineum. There is an erector clitoridis, which has the same o 
_as in the male, and it is inserted into the crura clitoridis, in the same 


wi _ manner that the erector penis is inserted into the crura penis. The 


next muscle is the sphincter vagine, which isa large muscle, taking 
_ an origin from the sphineter. ani and posterior side of the perineum ; ; 
_s © it is inserted into the union of the crura clitoridis. We find, co 


a “a wise, a rs. or which, though taking the same origin as in 


f male, is a very mall muscle ; its insertion is into the union betwee 
Vets 

thre. The origin of mn muscle is from the arch of the pubes, and its fibres run 

round the membran art of the urethra, being inserted on the lower part into 
ach other : it is situa’ tween the Cowper's land and the levator ani, being 
parated from the fast muscle by a thin fascia, and sq 
€0 it this muscle distinctly, and with as large a tei don : 
it, it is necessary to sacrifice several of the fascie. 
* Those anatomists who describe the origin of an Pa i to be from the ramus 


‘small veins. In order to 
Mr. Wilson describes 


ischii object to this. 

The detrusor urine is but the muscular coat sf the bladder ; the sphincter 
vesice is but a denser fasciculus of this common coat of the bladder. I should no 
more think of describing them here than of describing the coatg of the intestines or 
stomach. These muscles of internal parts, with the muscle sor e ear, Xe. 
Tveserve for that yal the system which hep : eri the organs and viscera, 
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the sphincter vagine and sphincter ani: in the two next muscles, 
via. sphineter ani and levator ani, there is no difference, except that 
they are attached to the vagina instead of the penis, alt 


The muscles of the FEMALE PERINZUM, are, Bee 


‘Erecror cirrorivis.—Or. From the ramus of the hium : 
in its ascent it covers the crus of the clitoris, as far up a: ‘ath os 
pubis. 

In. Into the upper part of the crus, and body of the dikdrial if 

Use. To erect the clitorie, by pushing the blocd into its cavernous 
substance. 

SPHINCTER VAGINA. —Or. From the sphincter ani and from the 
posterior side of the va ear its external orifice, opposite to the 
nymphe, and covers the corpus cavernosum vagine. 

In. Into the body, or union of the crura clitoridis. 

» Use. Contracts the mouth of the vagina, and by compressing the 
corpus ee pushes the blood into the clitoris and ’ 

TRANsvi PERINEt.—Or, As in the male, from ceél- 
lular membr hich covers the tuberosity of the os ‘ischium. 

In. The upper part pf the sphincter ani, and into a white tough 
substance in the perinaum, between the lower part of the pudendum 
and anus. * 

Use. To sustain the perineum. 

Spuincrer ant.—Or. As in the male, from the skin ee fat sur- 
rounding the extremity of the rectum. 

In. Into the white tough substance in the perineum, and below, 
into the front of the os coccygis. 

Levator an1.—Or. As in the male, within the pelvis. It de- 
scends along the inferior part of the vagina and rectum. ~ 

In. Into the perinzeum and sphincter am 
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re Seer: MOVING THE THIGH BONE. 
Pax muscles* ‘habouging to the i an arise all f the pelvis 
or trunk. The psoas maGnus, LIACUS INTERNUS, P tome from 
‘within the pelvis, at its fore p d passing penny the femoral 
ligament, go down to be implanted into the tr hanter minor; an 
by this obliquity of their insertion, they turn the toes outwar 
bend the thigh. Other muscles come from the lower and fore pa 
of the pelvis, as the PECTINAI S, TRICEPS, and OBTURATOR EXTERNUS, 
which arise om ae arel: the os pubis, and go down to be 
' era and lesser trochanter; and, they 
th the body, are called the appvcrors, 


aX 
if 


i 
1 gee. 
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1 back part of the pelvis, as the 
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GLuT.«1, which coming directly forwards to be implanted into the 
greater trochanter, pull back the thigh; and a fourth set coming 
also from the internal surface of the pelvis; viz. the opTURATOR 
INTERNS and the PYRAMIDALIs come out through the back opening, 
turn round the pelvis, as round a pulley, and roll the thigh, and draw 
it back. Thi completes the catalogue of those muscles which 
move the thigi:. ; 

1. The PsOAS MAGNUS, ILIACUS INTERNUS, PECTINEUS, TRICEPS, 
OBTURATOR EXTERNUS, which, coming from before, are inserted into 
the line of the minor trochanter, and bend the thigh. 

2. The GLUTAI, GEMINI, PYRIFORMIS, OBTURATOR INTERNUS, and 
QuUADRATUS, which come from behind, are implanted into the line 
of the great trochanter, and extend the thigh ; and it hardly need be 
remembered, that as, when the arms being fixed, their muscles raise 
the weight of the body, as in climbing or in turning over a bar, by 
grasping with the hands, so the muscles of the thigh move that thigh 
only which is loose, and free from the weight of the body, while the 
muscles. of the other thigh, which is fixed by the weight of the body, 
move not the thigh, but the trunk upon the, thigh ; so that our walk- 
ing Pe artiieaied not so much by the muscles of the thigh moving 
the limb, as by their moving the pelvis, ¢. e. rolling the trunk upon 
the limb. 


apt 


MUSCLES MOVING THE THIGH, 
1. The thigh is moved backwards and outwards, 
By the gluteus maximus, Ut are § re 
ee 


medius, > implanted ¢ troc’ major, 
———- minimus, } into the 


top of trochanter. 
a. . 
2. The thigh is moved backwards, and rolled upon its axis, 


_ By the pyriformis, which are { 700t of the trochanter, 
gemini : <ienneenicentgnssomenenomansanlss 
obturator externus, oe rs me 
———— internus,| the 


quadratus, between the trochanters. 


3. The thigh is moved forwards, and the toe pointed outwards, 
By the psoas magnus, whishtene Conga minor, 


iliacus internus, | ; 

So gas inserted 
pectinalis, into the 
triceps, 


linea aspera. 
‘ e 

In the dissection of these muscles, a sort of artiffcial arrangement 
may be made of the muscles of the thigh, by taking off the fascia, the 
fascialis muscle, the sartorius, and the gracilis, and then dividing 
the remaining twelve muscles into groups of four ; as, four inserted 
into the patella, to extend the leg ; four to bend the leg: and four 
adductors to bring the thighs together. 


OF THE FASCIA 6¥ THE THIGH. 


The thigh is enclosed in a very strong sheath, which, like that of 


the arm, sends down among the muscles strong tendinous septa or 
3 


* 
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partitions, and the muscles are enclosed in these septa, and support- 
ed by them.* The tendinous fascia of the thigh arises chiefly from 
the spine of the ilium, and from the Poupart ligament. Every fascia 
has something added by éaeh muscle, and takes a new increase and 
adhesion at each bone which it passes. It is always strengthened 
by adhesion to joints, and comes down from them thicker upon the 
muscles below ; and so this fascia of the thigh, which arises chiefly 
from the spine of the ilium, descends, covering all the muscles of 
the thigh : it sends partitions down to the linea aspera and trochan- 
ters; it has a new adhesion, and a new source of tendinous fibres 
at the knee ; it adheres most remarkably at the inner side of the 
tibia, and then descends to the calf; it covers all the leg, and is again 
_ reinforced at the ancle ; and this is a juster history than the common 
idea of making it an expansion of the small tendon of the small 
muscle, which I am now to describe ; for the fascia is - essential 
to the strength of the leg, and would be found there, though this 
muscle were away, as is the case with the palmar expansion. 

This fascia rightly consists of two plates ; one is that which comes 
down from the crest of the ilium, and from the muscles of the belly ; 
the other, that which arises purely from the tendon of the musculus 
fascialis, and which is at the same time connected with the capsular 
ligament of the femur, and with the trochanter ; and so the muscle 
called rascrauis lies between the two plates of the fascia ; and as: 
the fascia, at this part, takes at least a reinforcement from the cap- 
sular ligament and from about the trochanter major, the fascialis 
muscle may be said to be inserted into the trochanter. 

So this great tendinous fascia has these connections : the crest of 
the ilium ; the ligament of Poupart, at the rim of the belly ; the crest 
and arch of the os pubis; the tuber ischii, and so back along the 
coecyx, to the ridge and processes of the sacrum ; the ligament of 


the joint, the great trochanter: and the linea aspera, all the way ~ 


down to the knee, where its last adhesion is very strong, and from 
whence it comes off again, much strengthened. It is thicker on the 
outer side, and back part, and very thin on the inner side of the 
thigh ; it splits to embrace the sartorius, and it drives with perpen- 
dicular divisions among the muscles of the thigh, and is even con- 
nected with the sheath of the great vessels. 

The use of this tendinous membrane has been quite overlooked. 
While it gives attachment to muscles, and embraces them like the 


* The peculiar connexion of the fascia femoris with the muscles of the thigh and- 
with the capsular ligament of the hip-joint, is very interesting and worthy of the spe~ 


muscular sheaths to the capsular ligament, have considerable influence upon them, 
and enable the muscular contractions to affect the joint in a manner advantageous to" 


formation of the . For the opinions and observations of the editor on this 
and some similar 8, see his ‘ ‘Auntomical Investigations, &c.” eo — 
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other fascia, it performs a much more important office. its con- 
nections enable us to throw the weight of the body on one limb, and, 
as it were, to hang the weight of the body on the pelvis, indepen- 


. dent of muscular exertion. When a soldiér, from a constrained and 


Fascialis. 
Or. sup. 
ant. spine 
of the 
ilium. 


In. fascia} 
ata. 


magnus. 


vert. 

2, bodies 
and trans. 
process. 
of all the 
lumbar 
vert. 


stiff position in the ranks, is standing equally on both legs, his joints 
are kept straight by muscular exertion ; but when at the words, stand 
at ease, he throws himself on one leg, and relaxes the other, the 
body, supported by the spine, and the spine by the pelvis, weighs 
behind the centre of the acetabulum ; then the fore part of the ilium 
rises; the fascia is stretched; the muscles of the thigh become 
braced ; the patella is drawn up; the knee grasped by the mem- 


- branes, and the leg extended. ‘The whole limb is thus embraced 
- and extended by the weight of the body thus operating on the fascia, 


to the relief of muscular exertion.* 

This is a very beautiful mechanical provision for saving muscular 
power ; and while the body rests alternately on one leg or the other, 
it throws the whole body into a position of ease and grace. But 
when there is weakness, as in young people, or when there comes 
to be a habit of standing on one foot, the necessary obliquity of the 
pelvis produces an obliquity of the spine, and at last permanent dis- 
tortion of the spine. 

In a surgical point of view the fascia of the thigh is a subject of 
the utmost consequence, as it regards hernia, aneurism, and abscess. 

CLIV. The rascratis muscne.—The muscle is named tensor 
vagine femoris. It arises from the upper spinous process of the’ 
ilium, 7. e. from the fore part, or very point of its spine, by a tendon 
of about an inch in length. _ It is very small at its origin, and at its 
termination. It is thick and fleshy in the middle, swelling out ; it 
extends downwards, and obliquely backwards, almost to the middle 
of the thigh, and there it terminates obliquely, between the two 
lamell of the membrane to which it belongs. 

Its use is chiefly as an abductor, and to make the fascia tense, to’ 
prepare the muscles for strong action ; and, perhaps, by its adhesions 
about the trochanter, it may have some little effect in rolling the 
thigh, so as to turn the toes inwards, and oppose the Gemini. 

CLV. Psoas maenus.—This and the following muscle come fromy 
within the body to move the thigh forwards. ‘This is a very long 
and. fleshy muscle, of considerable strength, of constant use, per- 
petually employed in moving the thigh forward, or in supporting the 
pelvis upon the thigh-bone, so as to preserve the equilibrium of the 
body. 

_ The psoas is a large round muscle, very strong, of great length, 
filling up all the space upon either side of the spine, and bounding 
the pelvis at its side. It comes from under the ligamentum arcua- 
tum of the diaphragm ; for it arises first by its uppermost head from 
the last vertebra of the back, then successively from each of the ver- 
tebre of the loins. It sticks close to the lumbar vertebre ; for it 
arises not only from the transverse processes, but from the sides of 


* The consequ of this obliquity of the pelyis in you ¢ is very fully 
treated of ix Mire aw’s folio work on the mae Tons HOOEI ee 
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the bodies. These heads do not appear, for they are covered by the 

body of the muscle, which goes down thick and round, till it reaches 

the sacro iliac symphysis, and then being united to the internal iliac 
muscle, they descend through Poupart’s ligament. It is inserted into Jn. tro- 
the lesser trochanter of the thigh-bone, and into the bedy of the — 
bone, a little below the root of the process, 

CLVI. The psoas Parvus does not, like this, belong to the thigh, Psoas 
but isa muscle of the loins, which arises along with this one from the Or "in, 
Jast vertebra of the back, and the first of the loins. ~ dors. vert. 

Tt is a small and delicate muscle, ends in a slender tendon, which ag 2 
goes down by the inner side of the great psoas, but does not go out ; 
of the pelvis along with it: it stops short, and is implanted into the J». brim 
brim of the pelvis, into the os ilium near the place of the aceta- onic, 
bulum: it bends the spine upon the pelvis. This muscle is more 
regular in the monkey: in the dog it is seldom wanting. It is said 
to be more frequently found in women than in men; in both, it often 
is not to be found: but sometimes, in strong and big men, three 
psoas muscles have been found. ‘This muscle is so small, and so 
powerless, in regard to the motion of the trunk, that looking to the, 
connection of its tendon with the Poupart ligament, I regard it rather 
as closing the opening to the thigh, and strengthening the abdominal 
tendons in their insertion into the os pubis. 

CLVII. The rtacus mrernvs is a thick, very fleshy, and fan- Hiacus 
like muscle, which occupies the whole concavity-of the os ilium. ™*¢™4s- 

Its origin is from the internal lip of the crista ilii and transverse Or. 1. in- 
process of the last lumbar’vertebre : it adheres to all the concave a lip 
surface of that bone, down to the brim of the pelvis ; to the fore part erista ilii. 
of the bone under the spinous process ; and to a part also of the cap- 2- the hol- 
sular ligament of the joint: all its radiated fibres are gathered to- fore va 
gether into a tendon at the ligament of Poupart. This tendon is of the 
longer on the lower than on the upper surface : for below, it slides ™® %. 
on the pubes as upon a pulley, and continues tendinous that it may of the last 
bear the friction; but above it is unconnected, or it is connected — 
only by loose cellular substance; and there it is quite fleshy. Just chihier 
under the ligament the two tendons are joined, whence they bend ob- minor. _ 
liquely round, to be implanted into the lesser trochanter. 

The psoas magnus and iliacus internus are two very powerful mus- 
cles. Their chief use is to bend the thigh, while the psoas, as arising 
from the vertebre, is more particularly for supporting the body. 

We must not pass from the study of these muscles, without paying 
attention to the 1n1ac Fascia, which is very important in a surgical 
point of view. 

Although the term origin of the fascia is used in description, it is 
incorrect ; for there is no resemblance between the connections of 
fascia with the spines of bone, and the origin of muscles from bone. 
Prodi tia side fp of the spine of the ilium, a strong tendinous mem- 
brane or fascia stretches over the iliacus internus muscle. This fas- 
cia continues upwards over the psoas magnus, and may be traced 
over the lateral parts of the lumbar vertebre. Downwards and for- 
= nf Mis vag with the inner edge of the Poupart ligament. 
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trom which it may be traced into the arongurosts, which lines the 

inside of the muscles of the abdomen. 
This fascia extends between the iliac and psoas muscles and the 
_ peritoneum ; and by its connections to the os ilii and os pubis, and to 
the tendon of the abdominal muscles, at the part called Poupart liga- 
ment, it completes and secures the walls of the abdomen. © But if 
matter should be formed by the side of the vertebrae, or in the cellu- 
lar membrane, which is around the psoas muscle, it has an easy de- 
scent behind this fascia, and under the Poupart ligament, into the 
- thigh, by a canal posterior to that which admits the descent of hernia- 

_ We return to the muscles of the thigh. 

Pectinens. ©“CLVIII. The pecrinrvs or pecTINALIs, so named from its arising 
at the pecten or os pubis, is a broad, flat, square muscle: it lies 
- along-side of the last described muscles, and is inserted with their 
Or. apper common tendon. © It arises flat and fleshy from that part of the os 
mies oD pubis which is bounded on the upper part by the linea ileo pectinea, 
os pubis, and on the lower by a ridge running from the tuberous angle of the 
— pubes to the upper part of the acetabulum, and is implanted into the 
In. linea linea aspera, immediately below the trochanter minor, by a tendon 
aspera be- flat and long, pretty nearly of the same extent and shape with its 


low the origin 
trochanter 718. rs user. : ; G4 ; 
minor. This muscle lies immediately under the skin and fascia lata: and 


by its bending round under the thigh-bone, it has three actions ; to 
close the knees together ; to pull the thigh forward; to perform 
rotation, turning out the toe; and, in certain positions of the limb, 
it will pull the thigh back, assisting the extensor muscles. 

_ CLIX. The rricers remoris is a broad flat muscle, with three 
heads, arising from the os pubis, also in part from the ischium, and 
inserted into the whole length of the linea aspera down to the con- 
dyle, and serving for pressing the knees together ; when the thigh 
is behind, they must assist in bringing it forward; when the thigh 
is forward, they must carry the body perpendicularly over the thigh- 
bone, so that, besides being adductors, these muscles are in incessant 
operation in walking. 

The triceps consists of three heads, which lie in different layers, 
one above the other ; and have so little connection among them- 
selves, that they have been more commonly, and I think properly, 
described as three muscles. These three parts of the muscle are, 
indeed, for one common use: but they are of very different forms ; 

for they do not even lie on the same plane: one is long, another 
shorter by one half, a third larger than both the other two; so that 
they have been commonly described under the names of appucTOR 
PRIMUS OF LONGUS ; ADDUCTOR SECUNDUS OF BREVIS; ADDUCTOR 
TERTIUS OF MAGNUS. : iMedied it 
Adductor 1, The appucror toneus is the uppermost layer ; its be 
longus. (for it, like the pectinalis, is a flat muscle,) ranges with the bord 
va. wept of the pectinalis. It arises from the upper and fore part of the. 
part of the PUbis and the ligament of the symphysis by a short roundish tendon, 
_ os pubis. very strong: it swells into a thick fleshy belly, not round, but flat- 
_ and liga tened ; the belly grows flatter as it goes down towards the thigh- 
I. mite Done ; it ends m a flat and short tendon, which is inserted into the 
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linea aspera in all its middle part, viz. about four inches. Thus, ae beck 
the muscle is of a triangular form, with its base in the linea aspera, fines 
and its apex on the os pubis. Its head or origin lies between the aspera. 
pectinalis and the gracilis: its upper edge ranges with the pecti- 
nalis ; its lower edge lies upon the triceps magnus. It is called 
longus, because it is longer than the next muscle. 
2. The appvucror Brevis lies under the adductor longus, and is Adductor 
_of another layer of muscles; for as the first layer consists of the ""°’~ 
pectinalis, adductor‘longus, and gracilis, this layer consists of the 
obturator externus, adductor brevis, and adductor mangus. The 7. 0s pu 
adductor brevis is exceedingly like the former, in rising near diet 
symphysis pubis, by a thick and flattened tendon, swelling like it 
into a strong fleshy belly ; like it, it grows flat, and is inserted by a Jn. linea 
short flat tendon into the inner trochanter and upper part of the aoe 
linea aspera. But it differs in these points: that it is less oblique, sate 
for this muscle.being shorter, goes more directly across between the lesser tro- 
pelvis and the thigh ; that it is placed higher than the last, so that ¢hanter 
whereas the layers are inserted into the middle of the thigh-bone, mence- 
this one is inserted into the lesser trochanter, and only the upper he ours 
part of the linea aspera; and the triceps longus is a superficial as 
muscle, while this is hidden under it, and behind it. The longus next. 
takes its rise from the very crest of the os pubis; this takes its ori- 
gin from the fore part of the os pubis, from the limb just under the 
crest, so as to be immediately under the head of the longus. 
3. The appucrox maenus, the third head of the triceps, is a Adductor 
very long and flat muscle, lying behind the other heads. It arises G7? "he 
by a short tendon, just under the tendon of the adductor brevis ; it ramus pu- - ” 
continues to have a fleshy origin all down the ramus, and the ramus — - 
ischii to the tuber, 7. ¢. from the flat edge of the thyrdid hole. ischii, 
From this broad origin, it goes to be implanted into the thigh-bone /. linea 
the whole length of the linea aspera, its fibres having various degrees 978i 6, 
of obliquity, according to their insertion, for the uppermost fasciculi le of — 
go almost directly across, to be inserted flat into the upper part of the femur, 
the linea aspera ; the succeeding fasciculi go more and more ob- 
_ Jiquely as they descend, the lower part of the muscle following that 
rough line which leads to the condyle, and the last fibres of all are 
implanted, by a tendon of considerable length, into the condyle 
itself. This adductor magnus makes as it were a flat partition be- _ er 
tween the fore and the back parts of the thigh; and it is about — oe 
three inches above the ‘condyle that the great artery passes between . 
this tendon and the bone perforating the triceps, to get from the 
fore to the back part of the thigh, and down into the ham. fees 
The use of all these muscles is entirely the same, making allow- | | 
for their various degrees of oblique insertion; and they must , 
hedeny powerful, by the great distance of their origins from the 
centre of that bone which they move, so that while other muscles 
pull in a direction very oblique, these three heads of the triceps must 
pull more at right angles, and, therefore, at a more favourable - 
direction 


CLX. The opruraror exrrrnus is named after the obturator Obturator. at 
ligament, from which it arises. The ligament and the muscles shut- “frm” 
ke 


A 
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ting up the foramen thyroideum are named opruraTors, and ea 
sometimes hamed ROTATOR FEMORIS EXTROKsUM, from its turm uf 
Or. crus the thigh outwards. It arises from the ramus of the ischium and 
pani and pubis, where they form the margins of the thyroid hole ; and ro 
membrana the outer surface of the ligament, which. it occupies entirely, leavin; 
obtarato- only room for the obturator vessels andnerves. It is a short muscle ; 
ria. its origin is broad, and its insertion narrow, so that it is of a conical 
form ; for the flesh of its muscles is gathered very soon into a round 
short ‘tendon, which twists under the thigh-bone between it and t 
In. cavity pelvis ; so that it is in a manner rolled round the thigh 
pn ie . inserted into the root of the great trochanter. It pr 
pet wards, but is more peculiarly a rotator of the thigh. — 
of the second layer, and the succession of all the muscles i is this; 
the upper layer consists of the psoas and iliacus, where they come 
out from the abdomen, of the pectinalis, and of the long head of 
the triceps; the second layer consists of the short-head of the tri- 
-ceps ; and the third layer consists of the obturator externus at the 
upper part, and the triceps magnus, or third head of the triceps, alt 
down to the condyle. es 
h te me - Grurart.—There are three glutei muscles, each fe, he othe, > a 
- and each smaller than the muscle which covers it. The First, 
arising from the back part of the ilium, the back of the sacrum, ome 
the sacro-sciatic ligament, forms the whole hip, and descends so 
low as to be inserted into one-third of the length of the linea aspera, 
and into the root of the great trochanter. 
The sgconp arises from all that portion of the ilium which is 
before this one, and from the back of the bone, and goes down to | 
be inserted into the very top of the great trochanter. A 
The Tuirp arises from the back of the bone below the last ; and 
it is inserted into the root between the apex of the Genet trochanter ; 
and the neck of the bone. : 
Glutzus CLXI. The eturxzus maxtmvus arises from the bok of the ilium 
Oe nearly one half its length ; from the joining of the ilium and sacrum; — 
back part from all the spines and irregularities of the sacrum ; and from he. 
ofthe — sacro-sciatic ligament and os coccygis. Its thick fleshy fase culs 
+ come in a winding and oblique direction down to the thigh bon 
2.0ssa- and, being gathered into a flat and pretty broad tendon, it is ir 
pis the root of the trochanter major, and down three inches 
sciatic Outside of the linea aspera. This is one of the largest and most 
ligament. fleshy muscles of the body; covers all the other muscles of the hip ; 
eh on °°" forms the contour of the hip; pulls the thigh backwards, or the 
To lines body forwards upon the thigh,. when the thigh is fixed: and being a 
the upper er Wide-spreading muscle, which, in a manner, surrounds its joints, its 
part. different portions act with different effects ; not only according to _ 
their natural direction, but according to the accidental position of 
the pelvis with regard to the thigh-bone. A intge bursa lipg under 
the broad tendon of this muscle. 
Gluteus  CLXII. The eturzus mepivs or minor is snalietties @ 
my former, but like it. It arises from all the outside of the ilium 
rior sup. Occupied by the gluteus major. It, like the other, is a fan-formed 
bo musele ; for its fbtes converge from its broad origin in all the back 


- 
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of the. ilium, to form a short flat tendon which is inserted into the spion.pnd avd 
into the very top of the great trochanter. It lies in part 65 ili. 
gluteus maximus ; but its chief part lies before the glutaeus I. tro- 
; and as certain portions of the muscle are before the i 
e, there are positions of the pelvis and thigh-bone i in which 
_ it will pull the thigh forwards, although its proper office is to assist 
the gluteus magnus in pulling the thigh backwards, and moving it 
outwards from the body, 
GLUTEZUS MINIMUS is a small radiated muscle; esr 
) deep, : and quite under the former. It has, compared 
with ie former, a very narrow origin; for it arises chiefly from Or. 1. 
the lowest part of the back of the ilium, viz. that pert which forms dorsum 
the socket for the thigh-bone, and a little higher up, and from the the ridge, 
border of the sciatic notch. Its origin from the dorsum ilii is = 3. of 
bounded by a ridge, which extends from the upper part of the ace- 8° 


- tabulum to the notch. It forms a short, flat, and strong tendon, note 


which i is fixed to the fore part of the trochapiter major, between the In. 
trochanter and the neck of the bone; so that these muscles are trochanter 
in this succession ; first, the great gluteus, below the root major. 
‘the trochanter, and into the linea aspera; the middle gluteus’ 
‘into the back and top of the trochanter ; and the smallest of the 
glutzi is implanted into the roughness on the fore and upper part of 
the trochanter. “Be So 
Gxemix1.—The gemini are two muscles, or rather one bieege’ Gemelius 
- muscle ; but the heads are so distinct, that they are reckoned two, “P 
and so much alike, that they are named GEMInt. 
CLXIV. The uppermost, the larger, and stronger muscle, arises Or. spin- 
n the spinous process of the os ischium. Yee Ja 
V. The second or smaller head arises in like manner from jschium. 
the tuber ischii, u its ball or outer end. They are fleshy in their Gemellus 
whole length. They meet, and unite their tendons at the. great Merion. 
trochanter. They are inserted firmly along with the tendon of the isehii. 
Jone: at the root of that process. > sian 
I. The PYRIFORMIS, OF pyramidalis, comes from the hollow chanter. 
-ogpe in the same line with the lesser glutzeus, and is — 
the two last named muscles in the root of the great 


yom aug is vars the hollow of the sacrum, rising from the verte- Or. from 
bre of that bone, by three or four Small fleshy digits ; and from the 3 bones of 
iatic notch, it runs between the gluteus minor and the fromthe’ 
gemellus superior, and its round tendon is inserted between them, 9s ilii, 
somewhat connected with each.* beet haae 
pyriformis, gemini, obturator internus, and quadratus, form great tro- 
anatomists have called muscuLt quaDRIGEMINI : and they Chanter. 
are much alike in insertion and use, that it would be waste of 
epeat whet has been said of the gemini and obturat 
, the pyriformis, like the others, rolls the thigh out- 
une is from its shape. 
le OBTURATOR INTERNUS, Once named MARSUPLALIS, Obemater 


* This sausel is dainieaaday divided by the great sacro-sciatic nerve. 
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hi cot hee or BURSALIS, arises from all the internal surface of the obturator liga- 
thoesil . cou. from all the edges of the thyroid hole, from the ilium,: 


hole and ischi and pubis. Its origin is therefore circular and fleshy. It 


obturator "rans along the inside of the os ischium, turns round that bone between 

_ the spinous process and the tuber. The hollow there is guarded 
with cartilage, and this tendon runs in the hollow, like a rope round 
a pulley ; passing this, it runs between the two legs of the gemini, 


In. root of and its tendon. is united to theirs ; and the three appearing a 
+ wey like one tendon, are inserted,together in the root of the troc ro if 


lig. 


% 


major. These, then, might’ with some propriety be named © 
muscle ; all the three, viz. the two gemini muscles, and the obtura- 
tor muscle passing between them, were once accounted as one 
muscle, and then it seemed to be a muscle with two bellies, and an 
intermediate tendon : and this intermediate tendon, with two fleshy 
ends, gives it the appearance of a purse, thence named MARSUPIALIS, 
or BURSALIS. 
Quadratus CLXVIII. The QUADRATUs FEMORIS is a thin flat muscle, passing 
femoris. ina transverse direction between the tuber ischii and the thigh-bone. 
Or. tube- It arises from the lower and flattened surface of the TUBER ISCHII- 
i ak by a short tendinous beginning. It goes a little obliquely upwards’ 
um. and outwards, and is inserted into the back of the great trochanter, 
In, inter- in that roughness which is found just where the trochanter is joined 
teral line, tO the bone, and goes obliquely between the trochanter major and ’ 
the trochanter minor. 

It rolls the thigh-bone, so as to turn the toe outwards, and pulls it 
almost directly backwards. 

The morrons of the ru1eH must be performed by many very strong 
muscles, as it moves under the weight of the whole body ; and it: 
seems to be curiously contrived, that the muscles fit for moving the 
thigh forward, should in certain positions of the thigh, move it back- 
wards; also giving an increase of strength to that. motion of the’ 
thigh in which most strength is required. 

There are but two, or chiefly two points for insertiotr’? ; the tro- 
chanter major and trochanter minor. ‘These two points are so 
oblique, that no one muscle, nor set of muscles, performs any direct 
motions ; for they all twist round the bone’s axis, to get at their - 
insertion. The glutei, the pyriformis, the gemini, the quadratus, 

_ the obturator internus, and obturator externus, all bend round the 
~ axis of the thigh-bone, to reach the TROCHANTER MAJOR. These | 
now may be called the abductors of the thigh, to pull it outwards ; 
but we should conclude from this direction, that they could not pull 
the thigh backwards, for the thigh-bone would turn on its axis and 
elude their action. 

The psoas magnus, the iliacus internus, the pectinalis, and the tris 
ceps, do in the same manner go round the inner side of the bone : 
the two first to be implanted into the trochanter minor, the two. 
latter into the linea aspera, just below it. These are justly named 
adductors of the thigh ; their chief use is to draw the thighs together, 
and this is their combined effect : when the adductors act by them- 
selves, they pull the thigh forwards, moving the leg, rolling the 
thigh-bone, and turning .the toe out in a graceful step; which is 
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tnost peculiarly the effect of the pectinalis and triceps. But when 

we are to finish the motion, by pulling forward the body, which is 

the same with pulling back the thigh, it is not merely the antagonists 

of these muscles, as the glutzi, the gemini, &c. which must act. 
Were the glutai to act alone, they would rather turn the thigh upon 

its axis outwards than pull it back ; but the triceps, &c. act again 

in conjunction with the glutei, &c. and by the action of the triceps, 

. the inner trochanter is fixed: the further rolling of the thigh is pre- 
~ vented ; the full effect is given to the glutei muscles. When the 


_  glutei act, they pull the thigh directly backwards, assisted by the 
triceps, pectinalis, and others: for now the thigh-bone is so far ad- 
vanced before the body, that those muscles, as the triceps which 
were benders of the thigh in its first position, are extensors. when it 
is advanced a step before the body ; or, pgghaps, it will be more ex- 
plicit to say, that when the thigh is moved one step before the body, ia 
the iliacus internus, psoas magnus, and triceps muscles, agree with 
the glutzi muscles in bringing the trunk forwards to follow the limb, - 
and then in fixing and stiffening the trunk upon that limb, till the 
other thigh is advanced again a step before the body. 
_. The consideration of the uses and actions of the muscles, are 
very necessary to the surgeon. If we suspect that the lameness 
we perceive in a patient is arising from the hip-joint, we make him 
throw out the thigh in abduction, because the glutwi are abductors, 
and they press the hip-joint in that operation, and give pain, and 
thus prove the seat of the complaint. . In the same manner, when sis 
there is disease in the course of the psoas magnus, the patient ‘on 
stoops, and he cannot extend his thigh, because that stretches the 
psoas muscle. e 


The musctes moving the Lee, are the most simple of all; for 
the knee is a mere hinge, at least it is soin all our ordinary motions, 
so that there is no action to be performed, but those of mere flexion 
and extension, and there are only two classes of muscles to be de- 
scribed, the extensors and the flexors of the leg. 

1. The exrensors of the txe.—The only muscles which ex- 
tend the leg are those four, which may be very fairly reckoned a 
_ quadriceps extensor cruris. Indeed the French anatomists arrange 
_ them so. Sabatier calls them the triceps femoris. These muscles, 
_ which all converge to the patella, and are inserted in it, are, RECTUS 
FEMORI3,—CRUR&©US, OF FEMORAUS,—VASTUS EXTERNUS,—VASTUS 
_ And these ate all implanted by one tendon; because the joint 
being a hinge, bending only in one direction, its muscles could 
have given but one motion, however oblique their origin and course 


2. The.rexors of the Lee are one on the outside, and four on 
the inside of the leg ; the tendons of the outside being implanted 
into the upper knob of the fibula, and those in the inside into the 
rough head of the tibia, forming the ham-strings, and extending 
their tendons or aponeurotic expansions downwards upon the leg. 
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INSIDE FLEXORS. ” 
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¥ Sartorius, > Gracilis, 
Semitendinosus, © Semimembranosusy, 
fury 
OUTSIDE FLEXOR. . re Sixt si wn? 

3 Biceps. ete 
EXTENSORS OF THE LEG. awe 

PS | 

Rectus CLXIX. The recrus FEMoRIs, sometimes RECTUS CR 20 


Or. infer. named from its directiog; it arises by two heads. The rst 
ant, spin. greater head arises from the lower spinous process of the ilium by 
ae of the a short round tendon; its second head is in a different, + 
meade . somewhat of .a curved direction ; for it comes from the edge o 
isu the acetabulum, and from the capsular ligament. These jc n to- 
tabulum. gether, and form a flat tendon of four inches in length, which 
becomes gradually fleshy and larger down to its middle, and then 
again contracts towards the patella. There is a middle tendinous 
line, running the whole length of the muscle, especially conspicuous 
on its back part, and towards that cen entral line all the muscular fibres 
converge. 
In. up The rectus is united at the sides to the vasti, at the back part to 
part ofthe the cruraus ; and its tendon, along with that of the crureus, goes 
to be directly implanted. into the rotula or patella. 

The rectus craris is the first of those muscles which Sabatier 
calls the TRICEPS FEMORIS ; they may be more properly named the 
QUADRICEPS CRURIS. f 

This large mass of muscle or flesh enwraps the whole of the 
thigh-bone behind as well as before ; for, first, the cruRmuUs arises 
fleshy from all the fore part of the bone. The vastus ExTERNUS 
from the great trochanter, and all the back part and outer side of 
the bone ; and the vAsTus INTERNUs arises, in like manner, from 
the lesser trochanter, and all the inner side of the bone, from the 
trochanter major all round to the origin of the crurzeus. 

Crureus. CLXX. The cruravs arises from the fore part of the f 

ae ries between the two trochanters, and it continues its i from the 

mur. fore part of the femur, the whole way down to within two inches, 

or little more, of the patella. About three inches from its origin 

itis joined by the vasTus ExTERNvs, which unites with it at the outer 

edge and fore part ; and the vastus InTERNUS comes into it about 

five inches below its origin, and it joins it at the inner edge and 

In. the fore part. At its lower part it is jomed to the tendon of the rectus, 

ee the to form but one large tendon, which is inserted into the rotula. By 

rectus.  Albinus, the plate of this muscle is given in union with the two 

ti, which is the best method of describing the muscle, as it is 
; seldom to be made out distinct from these two muscles. 

der the crureus are sometimes found two little muscles, or 


ve 


rather two little slips of this muscle, which are quite distinct. They 
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arise ou the fore part of the thigh-bone, two or three inches above 
the capsule of the joint ;-and they are inserted into the capsule on 
each side of the patella, evidently for the purpose of pulling it up 
to prevent its being caught ; and when these two (suscrurat) are 
not fomahcge alae: muscles, some fibres of the crurmeus supply 
“uxt. 
—_— I. The vastus EXTERNUS is the langbet of these th three Vasa ex: 
_ Its origin is, by a pretty thick and strong tendon, from the lower Or. root of 
= fore part of the trochanter major ; and it continues its origin ~ gaa 
m the root of the trochanter all down the linea aspera, to that and the 
gh line which goes to the outer tuberosity of the thigh-bone. _ linea 
_ It touches the end of the crureus, about four inches below its 
‘igin, and continues attached to it the whole way down; and then 
forms a flat tendon which connects itself with the tendon of the 
fUs FEMORIS, and then embraces, in a semi-circular manner, the In. the 
utside of the patella. And several of the fibres of this aponeurosis — 
wetiiiciods over the rotula, but go down over its opposite side to and the’ 
glide along the head of the tibia, and to be inserted into the inner fascia of 
side of the knee. nab tag 
CLXXIIL- The vastus INTERNUS is neither so large nor so fleshy Vastus 
as the VASTUS EXTERNUS ; bypit i is exceedingly like it in all other intermus. — 
respects. 
I s from the fore part of the trochanter minor, just under Or.1. root 
the insertion of the psoas magnus, and from the fore part of the Som 
hughes ; it continues its origin he linea aspéra the whole 2. linea 
way down to the inner condyle, posite to the origin of the fie 
vastus externus ; they leave merely a channel between them. The part of the 
vastus internus, very soon after its origin, joins itself to the erureus, ae 
or middle portion, and accompanies it in all its length; and, at the 
distance of two inches from the rotula, it unites itself with the ten- 
don of the crureus at its internal edge ; and this tendon completes 
that junction which unites the four muscles into a quadriceps cruris. 
This vastus internus descends much lower, in a fleshy form, than the 
external vastus does, and forms that fleshy cushion which covers 
the inner side of the knee-joint. Its tendon embraces the rotula, Jn. inside 
_ somewhat in the same circular form with the vastus externus ; and, be baa 
- ire externus, it sends some fibres across the knee-pan, to be into the 


ed in the outer part of the head of the tibia. fascia. 
pA) rEcTUs, and the VASTUS EXTERNUS, INTERNUS, and CRUREZUS, | 
form one large mass of flesh, which embraces and encloses all the 
thigh-bone ; and they are so connected, that the crureus cannot be 

, and cannot be neatly distinguished. é 
ie of these four muscles is evident ; to extend the leg, and 
io bend the thigh on the trunk, or reciprocally to bend the trunk on 


the thigh. This, or these two motions alternately, is the common 
use of these muscles, as in walking ; and they are most peculiarly 


useful in running and leaping. % 
i After describing a large mass, conjoined in one tendon, and on 
is curring in <a action, it is superfluous to say that its we 
must be great power must be still farther increased by the ti 
i: Von. 1.—Ti 
i 


rectus to the pelvis in the case of fractured patella, and to see the 


Saridrius. 


Or. sup. 
ant. spin. 
process of 
the ilium. 
In. inner 
tubercle 
of the 
head of 
the tibia. 
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rotula, which removes the force from the centre, and gives the ad» 
vantage of a pulley, which it really and truly is : without this pulley, 
these muscles could be of no use in certain situations ; for instance, 
in the recumbent posture: for then the extending muscles, being in 
the same line with their bones, could have no further power ; but 
the rectus, by the pulley of the rotula, and by its attachment to the 
pelvis, raises the trunk, or at least helps the psoas, the iliacus, and 
the muscles of the belly. 

The rotula is again attached to the tibia by a strong ligament, to 
sustain the pulling of these great muscles.* 

The surgeon would do well to remember the attachment of the 


necessity of raising the body of the patient, to keep the broken parts 
of the bone in contact. : 


FLEXORS OF THE LEG. 


CLXXIII. The sarrorius or TAILOR’s MUSCLE, is so named from 
its bending the knees, and drawing the legs across. It is the longest 
muscle, and a very beautiful one ; extends obliquely across the whole 
length of the thigh, crossing it like a fillet or garter, about two 
inches in breadth. ry 

It arises from the upper spinous process of the os ilium, by a 
tendon about half an inch in length ; its thin flat belly extends ob- 
liquely across the thigh, like a strap, and is inserted in the same 
oblique form into the inner tubercle of the head of the tibia; its 
aponeurosis spreads widely, going over the whole joint of the knee, 
a thin sheet of tendon. 

From the oblique position of the muscle, it might in action change 
its place ; but it is so far embraced by the fascia lata, and is tied by 
such adhesions, as to form something like a peculiar sheath of 
itself. 7 

It turns the thigh like the quadratus, gemini and obturator muscles. 
It also bends the leg upon the knee ; and when the leg does not 
yield, it bends the thigh upon the pubes; or where the thigh is alse 
fixed, it bends the body forwards; but in performing that action, 
whence it has its name, it does all these ; for first the leg and thigh 
are rolled, then the thigh is raised, then the leg is bent to draw it 
across. ‘Though a small muscle, yet it is of great power from i 


- origin, and in some degree, its insertion also, being much removed 


from the centre of motion. es ‘ 


7 


* These muscles are in continual action ; for their office is to resist the bending 
of the knee, which would happen by this incumbent weight of the body ; so that 
the continual support of the body depends wholly on these muscles ; and they are 
the great agents in running, leaping, walking, &c. Since by extending the knee 
they raise the weight of the pelvis and trunk, and of all the body, they must be very 
powerful ; and accordingly, when they are weighed against their antagonist m 
we find them greatly to exceed, for the. quUADRICEPS, i. €. the rectus crureus, 
vasti, weigh four pounds, while the Biceps, &c. their antagonists, weigh but two 
pounds. ‘This experiment was often repeated by the great Cowper, for Mr. Brown, 
who was delivering lectures on muscular motion. 

t The action of the muscles and the position of the limb in fractures of the Femur, 
are considered in my Observations on Injuries of the Spine and Thigh-bone. 
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CLXXIV. The eracttis, sometimes called REcTUs INTERNUS Gracilis. 
¥EwMORIS,* is a small, flat, thin muscle, in its general shape somewhat 
like the sartorius. —« a 

It arises by a flat tendon of two inches in length from the ramus of Or. ramus 
the os pubis, and near the symphysis ; and it passes immediately ?""* 
under the integuments down to the knee; it-passes by the inner 
condyle of the knee, in the form of a short round tendon; and, as it 
bends behind the head of the tibia, it is bound down by a. bundle of 
tendinous fibres, which, crossing it, go to the back part of the leg. 


oy 
4 


_ After passing the head of the tibia, it turns obliquely forwards and 


downwards; it here runs behind the tendon of the sartorius, and 
before that of the semitendinosus. It is inserted with the sartorius In. below 
into the side of the tuberosity, at the top of the tibia. the ‘sarto- 

This muscle runs also in a line so wide from the centre of motion," 
that its power is very great. It serves chiefly as flexor of the leg : 
when the leg is fixed, it must by its origin from the pubes be a flexor 
of the thigh, and an adductor in nearly the same direction with the 
pectineus and triceps; and it is worth observing, that while the 
knee is straight, the sartorius and the gracilis cannot bend the knee : 
they, on the contrary, keep it steady and firm ; but when the knee 
is bent, they come into action; for, in proportion as the muscles 
which have made the flexion are contracted, they are less able to ~ 
contract farther, and therefore it is desirable, that more muscles 
should come into play. 

CLXXV. The semirENnprnosvs is so named from its lower half Semiten- 
being composed of a small round tendon ; and as tendon was once ‘noms. 
misnamed nerve, this is the semrvervosus of Winslow, Douglas, 
and others. 

Its origin is from the tuberosity of the ischium, (along with the Or. tuber 
semimembranosus, and touching the biceps,) by a short thick tendon. ***i- 


, 


_ It also arises by many oblique fasciculi of fibres, from the posterior 


portion of its opposite muscle the biceps cruris. ‘This cross con- 

nexion between the two muscles continues for three inches down 

from the tuber ischii; it then departs from the biceps, goes obliquely 

inwards, and is flattened and contracted into a tendon, six inches © 

from the knee, and getting round the head of the tibia, it comes Jn. into 

forward to be inserted into the tuber, at the head of that bone. At etna 

place, the tendon grows broad and flat ; it is expanded and as gracilis, 

‘were grasps the inner side of the knee ; its upper edge is joined to 

the lower edge of the tendon of the gracilis, so that the sartorius, 

gracilis, and semitendinosus are implanted like one muscle; and 

this tendinous expansion seems like a capsule, for enclosing the 


heads of the tibia and femur, and for strengthening the knee-joint. 


The semitendinosus bends the leg. i 
CLXXVI. The semmempranosts has its name from the muscle, Semimem- 
which is flat, thick, and fleshy, beginning and ending with a flattened branosus. 
tendon, somewhat like a membrane, but infinitely thicker and massier 
than such name should. imply. » A 
ae 


* GRACILIS, is from its smallness ; RECTUS INTERNUS, is from its straight di+ 
rection. 
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Or, tuber Tt arises from the tuber ischii, before the semitendinosus and 
ahi," biceps. It arises a broad, thin, and flat tendon, of about three 
_ inches in length. It becomes fleshy and thick in its middle, but it 
& oer thinner again, and terminates in a short tendon, 
_An.head of which, gliding behind the head of the tibia, is inserted there.* 
hem This muscle has little connexion with any other. It lies under, 
or more particularly speaking, on the inside of the semitendinosus, — 
and the two together form the inner hamstrings. 'The hamstring 
muscles contribute also to another motion. ‘Though when extended 
the tibia cannot roll, yet when we sit with our knees bent, it can 
roll slightly ; and such rolling is accomplished by these muscles. 


All these muscles which bend the leg, and which ‘power, bees 
is 


tend the thigh at the same time, are muscles of great power, 
they arise in one common point, the tuber ischii and that p 
very far distant from the centre of motion. : 
There is still one small muscle, a flexor of the leg, which performs: 
this rotation during the bent state of the:kgne, with most particular 
ower. i oy 
Popli- CLXXVII. The muscutus popiirmus, which is so named from 


‘wus. _ its lying in the ham, ci triangular muscle, lying ac 
$ 


back part of the knee-j very deep under the hamstri 
. under the muscles of the leg. — ie, & 
Or. ext. Its origin is from the outer condyle of the thigh-bone, and from 
condyle. the back part of the capsule of the joint. Its tendon is short and 
thick, but of no great extent. It passes fleshy behind the knee- 
In, trian- joint; and it is inserted broad into a ridge on the back part of the 
een ai tibia ; so that by its small origin and broad insertion, it is a fan-like 
the back muscle, its upper fibres being almost transverse, and its lower fibres 
_ oft nearly perpendicular. Besides bending the leg, it is useful by pulling 
tibiae aside the capsule to prevent its being caught. . 
Biceps CLXXVIII. The sicrrs cruris, so named from having two 
eruriss heads, a long and short one, lies immediately under the skin, in the 
_ back part of the leg, ranning down from the pelvis to the knee, to 
form the outerhamstring. = oaks 
Or.tiber — It is the single flexor on the outside of the thigh. Its origin is 
ischii- from the outer part of the tuber ischii, by a tendon of an inch and 
a half in length. And this tendon is, in its origin, closely united 
with that of the semitendinosus for two inches, or at least the whole 
length of the tendon. After a short, but very thick ermine: 
degenerates into a tendon, especially on its back part; and ; 
tendon, which begins above the middle of the thigh, is continued the 
_ whole way down. : 
2.linea About one-third down the bone is the beginning of the second, or ~ 
asper’e short head, which has its origin all the way down the linea aspera, 
_ to the line above the outer condyle of the thigh-bone ; and here it is 
somewhat connected with the origin of the vastus 
K rat 


Tiwi RY 
] 


‘ Mg: “ “ 
‘ * The two tendons of this muscle, the membranous tendon at the head, and this 
smaller one by which it is inserted, stand so obliquely, that the muscular fibres be- 
tween them must be very oblique ; for the membranons tendon descends low upon 


the back part or edge, and the tendon of insertion begins high upon the fore edge of 
the invaete: 
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and the nario dics imus. The tendons of the two | — 
_ heads are join phy, ey and go outw ; 
to be inserted into eect part of the head of the fibula forming ‘bala, F 
the outer hamstring: - 
Its insertion surrounds the head, of the fibula, and a small portion 
_ also sinks between the bump of the fibula and the inner head of we 
tibia, to planted into it also. : 
This , like the opposite ones, serves for bending the in 
The short head simply bends the leg. The long head assists. the 
‘short one in bending the leg, and is also a muscle of the thigh. 
- We must not relieve our attention from these posterior 
of the thigh without considering the manner in which the 
comes down on the back part of the thigh to cover them, 
form the portireaL caviry. The fascia, strengthened as it 
were by its connexion with the Linna AsPERA, stretches down over 
the hamstring muscles and their tendons, embraces them and holds 
them together ; and b the flat part of the femur before, the 
hamstring tendons laterally and the fascia behind, there is a cavity, 
(if we may eall that a cavity which is filled with loose cellular mem.  « 
and fat,) which transmits the pi opliteal artery and vein and 
_ This cavity is particularly important to the surgeon, because 
ry here is subject to disease or rupture ; and then the popli- 


The muscles of the foot are six EXTENSORS and two FLEXOR 
MUSCLES, 


os __- EX'TTENSORS. 
GasrrocxEmts vel cEmExivs, iy 
PLANTARIS, lying on the back part of 
GasTROCNEMIUS INTERNUS, vel SOLEUS, the leg. i 


‘TIBIALIs PosTIcus, 
PpRONRUS LoNGus, oF the outside _ «i 


“fae es of the leg. es 4 


FLEXORS. 


TIBIALIs ANTICUS, 4 lying on the fore part 
er TERTIUS, of the leg. 


LXXIX. The GasTrocnemtts is often divided into three mus- Gastroc- 
cles, named GaSTROCNEMII or GeMELLI. But, we counting mius. 
thus, we should rather favour the arrangement of Douglas, who — 
couples hua the next muscle, as fer a quadriceps, or two , 


two \ ery large and fleshy bellies, which arise from 
the tubercles of the thigh-bone. The inner head is the larger, a 
arises by astrong tendon from e back of the inner condyle, and 


Soleus. 
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little way up the rough line; and it has also a strong adhesion ta 
the capsular ligament of the knee. 
The outer head is shorter than this: it arises in the same way, 


from the outer tubercle of the thigh-bone ; and the two muscles 


meet and run down together, forming the appearance of a rapha, by 
the direction of their fibres ; but the two bellies continue distinct till 
they meet in the middle of the leg. They are distinct at their back 
part, but, at their fore part, they are connected by a tendinous apo- 
neurosis, or strong but flat tendon ; and the two bellies being about 
the middle of the leg, united firmly, they form a large flat tendon, 
very broad at its beginning, which unites with that of the soleus a 
little above the ancle. 

CLXXX. Sorxvs.—This name is from its resemblarios to the 
soal fish; and it is often named Gasrrocnemris mnTERNUS. This, 
like the last muscle, has two HEADs, which arise from either bone. — 

One head arises from the head of the fibula, and continues to ad- 
here to one-third of the upper part of the bone ; another head arises 


back part from about three inches of. the part of the tibia, immediately below 


In. os 
waleis. 


Plantaris. 


Or. ex- 
tern. con- 
dyle. 


the insertion of the popliteus. ‘The first of these heads is large and 
round ; the second is smaller and round: they unite immediately ; 
and a large fleshy belly is formed, with still a conspicuous division 
between the flesh of the two heads. The great tendon begins about 
half-way down the leg, but still is intermixed with fleshy fibres till it 
approach the heel. A little below the middle of the leg, this tendon 
is united with the tendon of the gastrocnemius, to form the great 
back tendon, named tendo Achillis ; and sometimes, though very 
rarely, chorda magna. 
The tendon is large ; it grows smaller as it approaches the heel ; 


_ when it touches the extremity of the heel-bone, it expands to take a 


firmer hold. 

In running, walking, leaping, &c. this muscle, with the extensors 
of the leg, are the principal agents. The external gastrocnemius has 
double power ; for, arising from the tubercles of the thigh-bone, it 
is both an extensor of the foot and a flexor of the leg ; but the gas- 
trocnemius internus is a mere extensor of the foot, and both together 
have such strength as often to break the tendo Achillis. 

CLXXXI. Prianraris.—This muscle is named from a mistaken 
notion of its going to the planta pedis, or sole of the foot, to form 
the plantar aponeurosis, like the palmaris of the hand ; but, in fact, 
it does not go to the sole, but is a mere extensor of the foot, inserted 
along with the tendo Achillis. 

This long and slender muscle is situated under the gastrocnemius 
externus. It arises from the external condyle of the femur wholly 
fleshy; it also has an attachment to the capsular ligament of the 
joint; after an oblique fleshy belly, of about three inches, it forms 
its small flat tendon. The tendon runs between the inner head of 
the gastrocnemius and the soleus; and when the tendo Achillis 
begins, the tendon of the plantaris attaches itself to the inner edge, 
and fore part of the Achillis tendon ; it accompanies it down to the 
hee), running in a groove which seems made to receive it ; and it 


a 
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is implanted with the tendo es,” a into the inner side of the heel+ /- n.inside 
bone. It is often wanting. a 

The use of this muscle is to “tride up the capsule, in the great 
bendings of the knee-joint, and to assist the gastrocnemii muscles. 

The reron#1 muscles are those which arise from the fibula. 

They are named from their length being different ; the peronxus 
longus being as long again as the BREvis,,for it is ‘one-half longer 
in its origin, the one rising at the head, the other at the middle of 
the bone ; and. again, it is one-half longer at its insertion, going 
fully round under the foot to the opposite side, while the shorter 
peronzus stops at the side of the foot to be inserted. 

CLXXXII. The prxonxus Loneus is so named from its lying ected 
along the fibula. It arises partly tendinous, chiefly fleshy, from the — 
upper knob of the fibula, and from the ridge of the bone down to head and 
within three inches of the ancle. It has another small slip of a almost all 
head from the upper part of the tibia, above where the fibula joins ; 5 "head of 
it has also adhesions to the tendinous partition, which separates this the tibia, 
from the EXgENSOR DIGITORUM CoMMUNIS and the soLevs. 

Its tendon begins very high above the middle of the leg, and it 
continues to receive the fleshy fibres, almost at right angles in the 
penniform manner. The tendon is concealed down to about or 
below the middle of the leg. ‘Then it is seen immediately under 
the integuments, and we can easily distinguish it through the skin, 
being that acute line or string which runs down behind the outer 
ancle, and which gives shape to that part. 

In passing the outer ancle it runs down through a cartilaginous 
pulley, or annular ligament, which also transmits the peroneus bre- 
vis: it leayes the peronzus brevis on the side of the foot ; and pass- 
ing by itself in-a groove of the heel-bone, it bends obliquely across 
the arch of the foot, goes quite down to the opposite side, and is In, cunei- 
inserted into the metatarsal bone of the great toe, and the great forme in- 
‘cuneiform bone on which it is founded. Under the eminence of the poche og 
0S CUBOIDES, it suffers great friction, so as to be thickened to a de- tarsal 
gree of ossification, and to resemble a sesamoid bone. Tt is also } gehen 
thickened in a lesser degree, as it passes the outer ancle ; and imall toe. 
this length, it is tied down by a strong ligamentous expansion. 

It is a powerful extensor of the leg ; it also gives that obliquity 
to the.foot, which is so handsome and natural, and useful in walk- 
ing. This muscle particularly turns down to the ground, the inner 
edge of the foot ; so it presses to the ground the ball of the great 
toe, and that is the part which touches the ground, and which feels 
sore after long walking, or violent leaping or running : it is by that 
, of we push, in making a step; so that this muscle is perceived to 

continually active in all motions of walking, leaping, running, 
and more Salicalsety 3 in dancing. 

CLXXXII[I. The reron«xus erevis is like its fellow, except F — 
im length and insertion. Its origin is from the ridge of the fibula, ’ye Or, ridge 
beginning about one-third down the bone, and continuing its adhe- of ; 
sion the whole way to the ancle. It also has adhesions to the ten- fibula “a 
dinous partition which is between it, and the common extensor; so; ie 
that these two muscles are, by such adhesions, very difficult to ‘dis half 
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sect. It is smaller at its origin, but increases in its fleshy belly as it 
descends ; and it is fleshy lower down than the peronzus longus. 
It is, like it, a penniform muscle. The tendons of the two peronei 
pass together, by the outer ancle, in the same ring ; but the tendons 
cross on other ; for the peronzus longus is in its belly more for- 
ward. The brevis lies under and behind it, quite covered by it, and 
yet the tendon of the brevis, by creeping under the longus, gets 
before it, just under the outer ancle: and from that it runs ma 
in, meta- separate groove, superficially upon the outer edge of the foot, to be 
veal inserted into the metatarsal bene of the little toe. In both muscles 
the little the tendon is upon the outer edge, and begins almost as high as the 
toe, and upper head of each muscle. This tendon of the peronzus brevis, 
port il the shorter one, is small where it passes through the pulley, and ex- 
pands when it reaches its insertion, that it may grasp the metatarsal 
» bone firmly. The tendon of the longer muscle also expands a little, 
and somewhat in the form of a hand and fingers, taking hold of two 

bones by-three little heads. 
This muscle assists the former in extending the fopt, and coin- 
cides well in its oblique action with the last ; for, as the last turned 
down the inner edge of the foot, this turns the outer edge upwards, 

which is exactly the same motion. 
Peroneus  OLXXXIV. The rrronaus Tertius is a third muscle, having 
tertius. its origin from the fibula; but as its tendon passes before the mal- 
leolus externus, and as it is inserted into the outside of the foot, it 
has a contrary action to the peronzus longus and peronzus brevis. 
Or. lower The peronzeus tertius lies on the fore part of the fibula, and rises 
— of the from the middle of that bone, and down to near its lower head. Its 
tendon does not pass into the same sheath with the peroneus longus 
.and brevis, but goes under the annular ligament on the fore part of 
dn, meta- the ancle-joint, to be inserted into the root of the metatarsal bone, 
moar which sustains the little toe. It is so much connected with the ex- 
the little tensor communis digitorum, that there is often great difficulty in 
- dividing thetwo. The action of this muscle balances the connection 
of the tibialis anticus, and the two together bend the foot, that is, 

bring it to an angle with the leg. 

Tibialis CLXXXV. The risiatis posticus is a penniform muscle ; its 


posticus: tendon goes round the cartilaginous pulley of the inner ancle. 

it is named rrerauis from its origin, and posricus from its. place. 
ye: It arises from the back part and ridge of the tibia, from the oppo- 
— . site part of the fibula, and from the interosseous membrane below 


2. and. these. Some fibres pass between the bones at the upper part, and 
fibula, take an origin from the fore part of the tibia; and it continues its 
5. fore - attachment to the interosseous ligament, quite down to the anele. 
tibia, and It has also strong attachments to the surrounding tendinous par- 
4, interos- titions. Its fibres are all oblique, and go to the middle tendon, 
scone He which is in the heart of the muscle. About the middle of the tibia, 
R this tendon begins to emerge from the fleshy belly; it grows gra- 
_. dually smaller, but still continues to receive flesh quite down to the 
ancle. It passes in the groove of the inner ancle, and is retained 

Te almact there by such a ligament as holds the peronei. After passing the 


hones of Ugament, it expands in the hand-like form, to grasp the bones of the 
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tarsus ; and it is expanded much more than the peronewus, for it the tarsus, 


sends roots down among the bones both of the tarsus and metatar- i 


sus, so as to take hold first on the lower rough part of the navicu- cuboides, 
Jare in passing over it. Then it is implanted into the two first ° - Rie 
metatarsal bones, then into the calcaneum, and lastly, into the os ternum, 
cuboides ; and where it passes over the os naviculare, it is hardened 4- a 
into.a sort of sesamoid bene. In short, it is implanted in the sole the midale 
of the foot by a tendon like a hand, which sends down its fingers toe. 
among tarsal and metatarsal bones, to take the surest hold. 

This mu s the foot in, so as to put the toes together, and, 

wile ba balanced by the peronzi, it directly extends the foot. — 

CLXXXVI_ The rreratis anricus crosses obliquely the fore Tibialis 
part of the leg. It arises from the fore part and outside of the tibia, 9.4" 
part of the fibula, and interosseous ligament. It begins just under head aud 
the outer tuber, and continues its adhesion down two-thirds of the moe Aig 
bone ;. then the tendon begins to be formed: and this muscle, like tibia, 
almost all the —_" ones of the leg, adheres to the tendinous 2: —— 

ns, and to the fascia, with which they are covered. "The 3. head’of 
tendon begins almost with th 
covered by the flesh, and not appearing till within four inches or so 
of the ancle, when it begins to pass obliquely over the mien 
- having completed the crossing above the ancle, it goes under the 
annular ligament in a peculiar ring, it runs along the side of the 
foot, and is implanted into the os cuneiforme internum, and a small Jn. cunei- 


production of the tendon goes forwards to be inserted into the meta- —e 


tarsal bone of the great toe. and meta- 
This muscle turns the great toe towards the leg, and wien as- — a 
sisted by the peronzus tertius directly bends the foot. _ pee 


toe. 
- MUSCLES OF THE TOES. : 


The long muscles of the toes are just four, two FrLEexors, and 
two ExTENSOR muscLEs. ‘The flexor muscles lie upon the tibialis 
posticus, or behind, between it and the soleus. The extensor mus- 
eles again lie under the tibialis anticus, or at least their heads are 
under it, and their bellies only appear from under it, about the 
middle of the leg. 

The flexor aetioe follow the tendon of the tibialis posticus, 
over the pulley of the inner:ancle into the hollow of the foot. 

The tendons of the extensor muscles keep with that, of the tibialis 
anticus, and cross over the fore part, or prominence of the ancle, is 
where the tibia is united with the astragalus. And in dissection 
we must follow these in an opposite order to that in which they are 
described, for next to the fore part of the soleus is, Ist, the rLExor 
PoLiicts ; 2dly, the FrLuxoR _Dierrorum; and 3dly, the are 
POSTICUS, 

CLXXXVII. The rrexor toneus PoLticts is small and obtntads Flexor 
at its origin, and arises fleshy from three-fourths of the fibula, to potiicis, 
within an inch of the outer ancle, and interosseous ligament. It Or. three- 
grows thicker and larger as it descends, and adheres to the tendinous fourths of 
ss me tibialis posticus, and of the peronei. Its ve — 

on. L— 


e origin of the muscle, but continues the fibula, _ 


“ 
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can be seen only about an inch above the joint of the angle, Lt 

passes down behind the inner ancle, where it is bound in a of 

annular ligament. It there passes under the heel-bone, in an arch 

of the foot, between the bones and the abductor pollicis; it then 

glides into the channel made by the two heads of the flexor pollicis 

_ brevis ; it then passes between the two sesamoid bones at the root 

In. last = of the’ great toe ; it then goes forward in a sheath, to be inserted 
phalanx of j into the: last bone of the great toe, at which implantation it is en- 


th 
ta. erent larged. ‘Sometimes it sends a small tendinous insertion into the o8 


 ealcis. 

Its office is to bend the great toe ; but it is also continually useful 
at every step in extending the foot, or in keeping the toe firm to the 
ground, while the gastrocnemii raise the heel; and, therefore, we 
should not be rash in cutting away the great toe, for i in it consists 
not the strength of the foot only, but of the leg. 


Flexor = CLXXXVIII. The riexor Ltoneus piciroruM PEDIS is named 
ean. 1 addition the prrrorans, because, like the perforans of the hand, 


itr ns its tendons through the split tendon of a smaller muscle, 
is lodged in the sole of the foot. It is named also rnexor 
MMUNIS, although there be less reason here, where there are no 
flexors for the individual toes, than in the hand, where there are 
separate flexors for the individual fingers. 
Or. It arises from the back and inner part of the tibia, its whole 
back x part length, that is, from the end of the popliteal muscle, and from the 
, shia septum tendinosum, by which it is divided from the tibialis posticus, 
2. septam. which lies immediately before it ; and it continues this origm from 
the tibia down to. within three inches or so of the’ ancle, About 
the middle of the muscle we find fibres coming across to join it 
is ‘ from the outer edge of the tibia, and between these two sets of 
_ fibres the tibialis posticus passes. Its origin is not easily. separated 
before from the tibialis posticus, nor behind from the flexor pollicis. 
‘The tendon is not formed till nea ancle, (within two inches 
Pt. of it,) and the flesh still accompanies it quite down to the joint. 
it ¢rosses the tendon of the tibialis posticus behind the ancle-joint, 
and goes forward in the groove of thevos calcis, tied down by a sort 
of capsule, or annular ligament, In the arch.of the foot, it crosses 
- the tendon of the flexor pollicis, from which it receives a slip of 
tendon ; and thus the oflice of either is assisted by the other, and 
could be wholly supplied by it ; it then passes over to the middle of 
sine sole, and growing flatter anid thicker, divides into four flat ten- 
_ dons. These go forward, diverging till they arrive at the ends of 
cir metatarsal bones ; then they emerge from the apon 
taris, along with the common short ‘flexor. Now both 
_ tendons run under a ligamentous sheath, and are included in 
under the first and second bones of the toes ; and having wer P | 
Jn, the { the short flexor opposite to the second joint, they are finallyinserted 
| Based hes © into the root of the third or last bone of each toe. These tendons, 
oa of like the corresponding ones of the hand, seem to be slit with a sort . 
four toes. of longitudinal fissure. 
The proper use of. this muscle is to bend the four lesser toes, to 
bend all their joints, but more peculiarly the last bone ; and also ta 
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extend the foot, keeping the point of the toes to the ground, conse- 
= assisting the gastrocnemii, and all the muscles used in walk- 
ing, we. —~ ‘ 

CLXXXIX. The massa carnea Jacost SyLvu, or PLANT® Flexorac« 
Pepis, flexor accessorius, lies in the sole of the foot; it is a smal] cessorius. 
body of flesh, naturally connected with the flexor longus. The Or. sinuo- 
massa earnea arises from the lower part of the heel-bone, in two sity of the 
divisions, one (the external one) tendinous, the other fleshy. It is, °°“ 
upon the whole, pretty nearly of a square form ; it joins’the tendon Jn. tendon 
of the flexor longus, before its division into tendons for each toe, Reape ten: 
and by the advantage with which it acts in consequence of its origin gus. 
from the heel-bone, it must be 6f great assistance to the flexor. It 
is more generally considered in the light of a supplementary muscle ; 
by some, it is considered as a distinct muscle, and by others, as the _ 
origin and first beginning of the lumbricales pedis. __ 

Thus Cowper considers the massa carnea, and the lumbricales, 
as one and the same: that the massa carnea joins the tendon, covers : 
it with its flesh, continues fleshy along the common tendon, till at — ee 
the bifurcation it also parts along with the four tendons, into four ‘ital 
small fleshy muscles, which are called lumbrieales. ae , og 

Albinus, again, paints the massa carnea distinctly, terminating at he & 4 
the common tendon, and the lumbricales as arising éstinet om each | 
of the divided tendons. : = 

“CXC. The rixxor erevts* pigrrorvm is also named the flexor Fiexéf_ 
sublimis or perforatus. It arises from the lower part of the heel- brevis di: 
bone, or the bump upon which we stand. It arises by very short a 
tendinous fibres, and being placed immediately under the plantar part of the 
aponeurosis, it takes hold of it, and also of the tendinous partitions OF calcite, i 
between it and the two abductors of the small and of the great toe, plantar 
which are on either side of it. Under the metatarsal bones, it spapenrs: 


ta ans 
“ 


divides itself into four heads; their tendons begin earlier upon the “” — 
side next the foot; they grow round, emerge from between the 
dentations of the plantar aponeurosis; they then pass into the 
vagina, or sheath of each toe; and on this, the first phalanx, they 
lie over the tendons of the long extensors. About the root of the 
first bone, they divide into two little bands, which form a split (like 
the perforatus of the fingers) for the passage of the long tendon, 
The long tendon passes through it upon the second joint of the 
toe, and immediately after, the perforated tendon fixes itself by the J. the 
two forks to each side of the second bone, or phalanx of the toe. second 
_ Its use is to bend the first and second joints of the toes, but most four tacs, 
peculiarly the second. ‘The obliquity of the long flexor is exactly — 74 ii 
balaneed by a corresponding obliquity of the short flexer; for the = 
endon of the long flexor coming round the inner circle, runs ob-— 
liquely outwards to reach the toes, while the short flexor coming from 
the heel, which is towards the outer edge of the foot, runsin alike — __ 
degree obliquely inwards, and meets the other at an acute angle 
near the toes. vide Fautel) 
CXCI. The tumsricares must be dissected after the short Lambri: 
flexor. They need no description, since they exactly correspond “les. 
with those of the hand. They rise, like them, in the forks of the Or.tendow 
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ofthe flexor tendons. ‘They, like them, pass through the digitations of 
~ ag the aponeurosis. ‘They pass on to the first bone of the toes, and, 
_ like the lumbricales of the hand, creep over the convexity of the 
In. side | bone, to be united along with the tendons of the extensors. Their 
first insertion is always at the side of the toe next the great toe, and 
“their use is to bend the first joint of the toes, and to draw them 
_ towards the great one, making an arch in the foot, and assisting 
a the transversalis pedis. The rLexor BREvis lies most superficially 
ta" upon the sole of the foot, having its origin from the inner surface of 
’; _ the aponeurosis. ‘The’massa carneza lies deeper, having no origin 
but from the tip of the heel-bone, and being soon: implanted into 
the tendon of the long flexor. The tumpricazs again rise from 
the tendons of the long flexor, beginning just where the massa carnea 
ends in it; and the Lumpricatzs are the flexores primi internodii ; 
the SHORT FLEXOR MuscLE, the flexor secundi internodi ; 3 the LONG 
- deem the flexor tertii internodii digitorum. 


PIs EXTENSORS. OF THE TOES, 


Extensor CXCII. The exrEensor LONGUS DIGITORUM PEDIS is very difficult 
longus di- to dissect, from its numerous adhesions. 
Coes It arises properly from the head of the tibia, at its outer and fore 
| perand part, just under the knee; but it has also strong adhesions to the 
ih A agg inner surface of the fascia, to the tendinous partitions between it, 
head of and the tibialis anticus before and between it, and the: peronei be« 
. fhe tbl, hind, and also to the interosseous ligament, and to the edge of: the 
; =“ je fibula. Its small origin soon becomes thick, and is divided even 
agth f from the beginning very perceptibly into three distinct portions. 
Shas\ 04 ra These soon form three round tendons, which go obliquely inwards, 
 geon ue pass under the annular ligament of the ancle, and run in a ring of 
ment, 4. it, peculiar to them and the peroneus tertius. ‘They then traverse 
the two bands of the annular ligament, upon the fore part of the 
foot, and now they change their direction a little, and go from 
within outwards, and diverge towards their proper toes. There are 
three portions of muscle, and four toes to be moved ; the first por- 
tion divides its tendon into two, at the joint, so that the first portion 
serves both the first and second toe, the second the third toe, and 
In. base the third serves the fourth toe. Here the tendon of the long ex- 
of the frst tensor receives four other tendons ; ‘first of the interossei externi ; 
our toes, secondly, of the interossei interni ; thirdly, of the long flexor ; 
continued fourthly, of the lumbricales ; and these form a very large sheath, 
overthe .. : 
‘Sauk quite surrounding the toe. 
Extensor CXCIII. The exrensor pietrorvmM BREVIS is so connected witli - 
ee the extensor longus, that it is natural to describe them together. It 
% "js placed just where the buckle lies, upon the rising of the foot, 
ee having its origin from the heel-bone, and running obliquely inwards. 


me 1. Its origin is from the outer side, and fore part of the heel-bone, 
Ny 
or 


Pong and also from part of the annular ligament. It is smaller where it 
path he os arises by a short tendon from the heél-bone, but it gradually in- 
+ snales creases in size: it divides early into four heads, which are muscular; 


igament, and very distinct ; the two inner of which are larger, the two outer. 
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more slender: each head has already formed an oblique tendon 
under its flesh, which begins to appear naked’ about half way down 
the metatarsal bones. ‘These tendons cross those of the long ex- — 


tensor, and pass under them nearly about the end of the metatarsal 
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bones. Then one is implanted into the first bone of the great toe, m. | ha 


on the inside of the long tendon under which it had turned. The !# 


second, third, and.fourth tendons are inserted into their respective fhe ji iitle 


next toes, and the little toe is left without one. The three last of toe. 


these tendons form a sort of slit, the two sides of which pass along 
the sides of the toes, surrounding the long tendon, something like’ 
a perforatus ; so that the three last tendons are inserted along with 
the long tendons into the last bone of the toes. 

The obliquity of this short muscle counteracts the obliquity of 
the long ;. and it serves to extend and-to spread the toes, and to pull 
them away from the great toe. 


CXCIV. The exrensor PoLticts PRopRivs is a very slender Extensor 


muscle running from the top of the leg to the second joint of the payee 
great toe. It arises from the fibula, a little below its head, takes the two- 
fibres from the interosseous ligament, grows tendinous as it ap- thirds of 


proaches the foot, then passing under the annular ligament, and the of the 
cross ligament of the foot, it goes onwards to the second joint of fibula, and 


the toe over the first. 


e spine 


The succession in which these muscles lie, under and behind! last 


each other, is this: first, the tibialis anticus, the outermost m 
arises from: the fore part of the tibia, nearest the fore part of 
leg, at the ridge of the tibia: secondly, the extensor pollicis lies 
immediately behind, and under the tibialis anticus : . thirdly, the ex- 
tensor digitorum communis lies behind that: and fourthly, the 


peronzus tertius lies behind the common extensor, like a part of 


that muscle. 
-These extensor tendons are bound down by cross bands, re- 


reat 


sembling the annular ligaments of the wrists. The general fascia 


of the thigh is continued over the knee, and down the leg: it is 
much strengthened at the knee, where it adheres to each point of 
bone ; it descends very thick and strong over the leg, binding down 
and strengthening the tibialis anticus and extensor muscles. The 
sheath grows thinner towards the ancle, but where it passes over 
the joint it is so remarkably strengthened by its adhesions to the 
outer and inner ancles, that it seems to form two distinct cross 
bands, which, going from the point of the outer ancle, across the 
extensor tendons, to the point of the inner ancle, forms a strong 
crucial ligament, resembling the annular ligament of the wrist ; so 
that this, which is called the cruciaL LIGAMENT of the ancle or 
foot, is plainly but a strengthening of the common sheath. 

‘remaining muscles in the foot are the inTERossEI, which, in 
the foot, are found single on the lower surface or sole, but seat 
and two-headed, upon the upper part of the foot. The anpucTor, 
FLEXOR, and appucton POLLicis, which surround the great toe, 
something like those of the thumb; and the anpucTor and FLEXoR 
MEINIMI DIGIDI, surrounding the little toe; and there is a small slip 


5 
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of muscle, the TRANSVERSALIS PEpIs, which goes across the sole of 


Abductor . CXCV. The azpuctror pronzicis arises by very short tendinous 
sey fibres, from the knob of the os calcis, and also from a ligament 
caleis Ay which stretches from this knob to the sheath which belongs to the 
ig.98 tibialis posticus; and it arises also from the tendinous partition 
lare, between it and the short flexor of the toes; and although it forms 

a tendon beginning opposite to the cuneiform bone, the tendon is 

not naked, till it has reached the middle of the long metatarsal 
In. sesa- bone, It unites with the short flexor of the same toe, and is inserted 
o eomengy into the first bone or phalanx of the toe at its root, and os sesamoi- 
and Ist, Geum. Its use is to pull aside the toe, and at the same time to bend 
phalanx. it a little ; it also curves the foot itself, for a joint, or any loaded 

part, is much better supported by muscles than by ligaments; and 


this arch requires support more than almost any other part. 


Flexor. 9 CXCVI. Frexor previs roriicrs. This muscle is much shorter 
_ Preis pol- than the last, and lies between the aspucror and the appveror ; 


it lies immediately upon the metatarsal bone, 
Or. os Its origin is by a pretty long tendon from the heel-bone, and from 
caleis and the os CUNBIFORME EXTERNUM, by two separate slips from the heel- 
forme bone, being a full inch in length ; it also adheres to the membranous 
extern. partitions on either side of it. It is soon divided into two heads ; 
In, ossa._ one goes to the abductor, and the other goes to the adductor, to 
sesamoida. have the tendons inserted with theirs, into the root of the first bone or 
_ phalanx. ‘These tendons contain the sesamoid bones; and the 
parting of the two heads makes a channel for the tendon of the long 
flexor torun in. : 
Its use is to bend the first joint of the great toe. 


- Adductor OXCVH. The appvcror roxtacis is the third and last portion 


pollicis. of the muscle which encircles the great toe. ' 
Or. os It arises from the heel-bone, by a tendon as long almost as that 
tole cl which it gives the abductor : it does not immediately arise from the — 
and cunei- heel-bone ; but there is a ligament extended from the heel-bone to — 
oi ex- the os cuboides, and it arises from that ligament: this is the ligament, 
erm under which the tendon of the peronzus longus glides. It takes 
likewise an origin from the cuneiforme externum. ‘The adduetor is 
divided into two fleshy fasciculi or heads; these unite, and going 
In. sesa- obliquely inwards, are inserted either into the sesamoid-bone, or 
meéideum directly into the first bone of the great toe. 
Transver- CXCVIL. The raansversaxis repis.extends transversely across 
salis. the sole of the foot, at the head of the metatarsal bones ; it is a very 
small muscle, and resembles a good deal the palmaris brevis. 
Or. meta- It arises from the fore part of the metatarsa! bone of the great toe, 
+ ng ven and the sesamoideuin internum, and is inserted into the under and 
os sesa-. Outer part of the anterior extremity of the metatarsal bone of the little 
moideum toe and ligament of the next toe. 
of the j¢. _ Its use is said to be, to make a sort of gutter in the foot, by draw- 
dn. meta- ing the heads of the metatarsal bones together ; but is it not evident, 
a 20 that this is one of many instances of muscles being a more peffect 
the little Stipport than ligaments ?—It is a support, having a sort of intelligence, 
toe, and contracting or relaxing, according to the necessity or degree of force : 
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indeed, except this use, it is not easy to assign any, for there i is very ligament 
little occasion for hollowing the foot in this direction. ~ haga 

’ CXCIX. The aspucror mim pierrtr, like the abductor bok , 
licis, is a pretty long muscle, but very slender, lying on the outer side ™™- dig- 
of the foot. 

Its origin is from the knob of the heel-bone, and from the ‘ten Or. os 
dinous septum, which covers the flexor brevis: it forms two small a and 
tendons in the same direction: one small and shorter tendon is fixed 
in the metatarsal bone, at its root: the other goes forward, to be Jn. root of 
inserted into the root of the first bone of the toe, so that this muscle the ~ 
clearly performs both the offices ascribed to the other flexors. “It the little 
bends the toe to which it belongs, and it extends and supports the toe. 
tarsus in walking ; ; and it carries the toe a little outwards, from 
which it has its name. 

CC, ‘The PLeExoR BREVIS MINIMI DIGITI is next, and is almost Flexor 
the same muscle in place and office: it is an exceedingly small 0; avevia ae 
muscle ; it just measures the length of the metatarsal bone, and die 
from it. Its origin is from the root of the metatarsal bone of the little Or.1.me- _ 
toe, and from the ligament by which that bone is connected with the os ote 
cuboides ; its small belly runs the length of that bene, and it is im- the little 


planted by a short tendon, into the root of the first bone of the little toe. 9a oes 


Its use is to bend the toe. ' ay 
CCI. The itnTEROssEI INTERNI are three small muscles seated in ey a of 
e 


the planta pedis, as the mterossei manus are in the palm of the hand. joneotthe 
Their slender tendons pass through the openings of the aponeurosis little toe. 
plantaris, and, going on the inside of the toes, are, like the lumbri- oh ag 
cales, inserted along with the extensor tendons. none ks 
These pull the toes towards the great toe, bend the first joint, and the hand, 
extend the second and third. 
CCIl.. The ryrrrossEr ExTERNI are, like the corresponding Interossei 
muscle of hand, four in number, and double headed, and have — 
named bicipites. They rise from the metatarsal bones, on in the 
side of them: each has some little variety in its origin or >4"¢- 
tse; but it is far from being worth our while to describe each 
- individually, as many do: it is sufficient to observe their origin, and 
oe tendons all meet the tendons of the long and short extensors 
of the Lumpricates, and of the INTBROSSEL INTERNI, upon the backs 
of the toes ; so that the whole forms a web, aponeurosis, or sheath, 
which covers the upper part of the toe, and adheres to its point. 
The office of these muscles is to extend the toes. 
Fascta or Tur 1rG.—The dissection of these muscles on the 
fore part of the leg and foot is somewhat difficult from the relations of 
the fascia. This fascia is a continuation of that of the thigh, for we 
trace that membrane over the knee-joint, as I have said, into the 
But from the spine of the tibia it takes a new origin, and, as 
it renews its strength. It not only covers the tibialis anticus me 
. and extensor muscles, but sends strong septa between them. Its ee 
obvious use at this point is to give attachment to the muscles, and 
to afford that origin which the bone cannot do, but through its in- 
tervention. Here, during the dissection, it will be seen, that the 
FASCTA is very erroneously described as a covertNe to the limb, since 
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it dives between the muscles, and gives off connections to the bones 
and deeper membranes. While a superficial fascia covers the gas- 
trocnemius and the tendo Achillis on the back of the leg, another 
layer slips under these, and, having connection with the bones, covers 
the tibialis posticus and flexors. 

Towards the ancle on the fore part, the fascia is strengthened by 
strong tendinous fibres, so as to form the annular ligament at this 
point ; and from this it is stretched over the dorsum of the foot to 
the toes. 

PLANTAR APONEUROSIS.—The palm and the sole are much ex- 
posed, and are especially defended by a thick tendinous aponeurosis. 
In the palm, there is the more reason to suspect expansion to pro- 
ceed from the tendon of one muscle, because the tendon of the pal- 
maris is inserted into it ; yet that is not probable ; for the tendon is 
very slender, and quite unfit for the generation of so broad a sheet 
of aponeurosis. In the foot, such an origin is still less probable ; 
for the plantaris tendon does not terminate in the plantar aponeu- 
rosis, but is inserted into the heel-bone. 

The plantar aponeurosis arises most distinctly from that part of 


' the tuber of the-heel-bone upon which we stand: it is divided into 


three sheaths. Sabbatier makes a middle, external, and internal 
portion of the same aponeurosis. Albinus also describes it as.three 


distinct aponeuroses ; one for the middle of the foot ; one‘for the ab- - 


ductor of the great toe : and one the aponeurosis of the abductor of 
the little toe ; all connected together only by their edges. Cowper 
considers it as a general expansion from the plantaris ; and it is from 
this prejudice that the muscle has its name, 

But its true origin is from that part of the knob of the heel-bone 
on which we stand. The middle and more pointed tendon arises 
from the very point of the knob. The inner fascia arises from the 
inside of this ; and the outer one from the outside. And though 


thus divided into three heads, yet the whole origin is from the heel- 
bone. From this point the aponeurosis goes forward expanding till 


it is as broad as the roots of the toes ; so that the whole has the shape 


_ of a sandal ; and as it expands, its Sbres are scattered, so as to have 


2 radiated appearance. Accordingly, the part nearest the heel is 
thicker, while the broader part is thinner. — 

It goes forward like the sole of a shoe, till having appepiiaiand the 
heads of the metatarsal bones, it is divided. into five heads, corres- 
ponding with the five knobs; and each of these heads again sub- 
divides itselfinto two bands, which, passing on each side of the heads 
of the metatarsal bones, is fixed into the sides, so as to leave room 
for the passing of the tendons, and nerves, and arteries. 

Now this middle aponeurosis sends down a deep strong partition 
on each side of it ; which is the best reason that 1 know for making 
these three distinct aponeuroses ; for by these perpendicular partitions 
the hollow of the foot is separated into three distinct chambers : 
under the middle one are concealed the tendons of the long flexors, 


_ with the lumbricales and short flexor muscles: under the outer one 


the flexor and abductor of the little toe: and under the inner one 
the abductor, flexor, and the abductors of the great toe. 


ee nn 


OF THE MUSCULAR POWER, 278 


‘The uses of this great and very strong aponeurosis are : that it pro- 
tects all the parts, the blood vessels, muscles, and nerves that lie 
under it: that it supports the arch of the foot, both in standing and 
in motion, passing from heel to toe like a bow-string across its arch : 
that it binds down the muscles, and consequently supports and 
assists them in their strong actions: that it gives origin, or part ef 
their origin, to many of the muscles ; which, by their frequent and 
irregular adhesion to it, are very difficult to dissect: that it forms 
openings or rings, in which the tendons of the other muscle pass: 


. . 


. OF THE MUSCULAR POWER. 


‘Tar contractile power which resides in the muscular or living fibre; 
is a phenomenon the most wonderful and perplexing of all. When we 
cannot reach the true point, the mind too often condescends to the 
most trifling pursuits ; and so, when the older physiologists could not © 
understand the intrinsic nature of this muscular power, they endeavoured 
to discover the size, the colour, and other external properties of the 
fibre : foolishly desiring to know what, if known, could be of no avail. 
Colour was believed to be essential to the constitution of a muscle : 
but in fowls, in amphibious animals, in fishes, in worms, and insects, 
through all the gradations of animals of different species or different 
sizes, the colours of the muscular fibre change. In fishes and in 
insects, it is entirely white; even in the human body, it is not essen- 
tially red: the blood which makes the fibre red may be washed away. 
Then why should we define a muscle by that accidental property which 
it so often wants, and of which it may be so easily deprived, while we 
may define it more truly by its contractile power, the only evidence of 
its nature, and its chief distinction in the system ? for the contraction 
of the iris constitutes its mature; it is a muscle by truer marks than by 
its colour: and, by the same rule, the muscles of the least insect are 
as perfect as the muscles of a man. 

Philosophers of the last age had been at infinite pains to find the 
ultimate fibre of muscles, thinking to discover its properties in its form ; 
but they saw just in proportion to the glasses which they used,.or to 
their practice and skill in that art, which is now almost forsaken. Some 
found the fibres to be of one equal size in all creatures, however 
various: others found them proportioned to the size, or age, or strength 
of their subject ; but even such discrepancies are trivial to those which, 
in one of the greatest of these minute philosophers, are found almost in 
the same page ; sometimes affirming the ultimate fibre to be greater 
or smaller, according to the strength of the subject, and again making 
them of equal size, in the whale and in the insect. 

Others, less troubled about the size of these ultimate fibres, had con- 
ceived notions of their form, which, in the credulity of the times, rose 
into the importance of doctrines, and, from the first raw conceptions 
of a Ty were finally proved by the microscope, forsooth ; and 
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while one author was drawing his rhomboidal fibres, all conjoined uy 
regular succession ; and another describing them also from the micro- 
scope, as consisting of six cylindrical fibres, involved in a spiral one, 
third was reckoning the fibres, as a succession of spherical bodies : and 
Cowper thought that he was injecting with quicksilver, chains of bells 
jointed with each other. For the honour of the age, these vanities 
are forgotten now. 

Physiologists have, by a late sense of their own weakness, been at 
last humbled to this becoming, but unwilling acknowledgment, that 
this gontractility of the muscles is an original endowment of this living 
matter, derived from the Creator, imparted in a way which we cannot 
know, and so attached to the organization of the muscular fibre, that 
- where its organization is destroyed, this power is lost. We have 
resigned the search after a mechanical or physical cause, and seek only 
to learn the properties of this living power, and the excitements by 
which it is moved. To this end it is necessary to define this power, 
distinguishing it from these feelings or motions which result from the 
nerves. ‘The vis insita is that power which belongs to muscles, and is 
the source of'motion. The vis nervea is that property which is pecu- 
liar to nerves, is the source of feeling, and the cause of voluntary 
motion, relating chiefly to the enjoyments and consciousness of life ; 
for life and motion exist even in plants, and in many creatures, which 
not having nerves, have neither consciousness nor enjoyment, and in 
which the place of feeling is supplied by some res inherent 

ower. 
, This irritable :power residing in muscles, may be defined to be the 
property by which muscles feel and re-act, upon certain stimuli bei 


applied ; and that, while certain orders of muscles are obedient to their 


own stimuli only, as the heart to the blood, the bladder to the urine, 
_ other orders of the muscles are ready to receive the commands of the 
' will. And above all, so little dependent is this action upon the brain, 
that it is as perfect in animals which have no brain, and is for a time 
very perfect in the parts which have been severed from the systems to 
which they belonged. This power, inherent in the muscular fibre, 
belonging to its constitution, and not derived from without, is the vis 
insita, or irritability of Haller,* the vis vitalis of Goerter, the oscillation 
of Boerhaave, and the tonic power of Stahl. It is seen in the spontaneous 
and tremulous contractions ef muscles when lacerated, as in wounds, 
when cut in operations, when entirely separated from the i 
' iments upon animals, like that tremulous motion whi 
in various parts of the body, without any evident cause, and independent. 
ofthe will. Even when the body is dead to all appearance, and the ner- 
vous power gone, this contractile power remains ; so that if a body be 
placed in certain attitudes, before it be cold, its muscles will contract, 
and it will be fixed in that posture till the organization yields and begins 


* The irritability of a muscle is, perhaps, more properly the vis insita, or inherent 
wer called into immediate action, by the presence of stimuli ; and as — names of 
‘onic Power, Vital Power, and the rest, the terms are quite undefined, and 

haps, have referred rather to the combined effect of all the powers of life, and of af i 

the psc ti = inanimate matter, of neryous sympathy, elasticity, and of musenla 

Twer combined 
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to be dissolved ; it is the same inherent power by which a cut muscle con- 
tracts andleavesa gap. Thisis but a faint indication of that latent power, 
which can be easily excited to the most violent motions, and on which all 
the strength of the muscles depends : for the ligaments, tendons, burs 
of joints, and all those parts which have no such power, are capable of 
bearing the same weight when dead as when alive. But such is the 
dependence of the muscle on this vital endowment, that the moment 
it dies its power is gone ; and the muscle which could lift a hundred 
oe while alive, cannot bear the weight of a few pounds when dead. 
his latent power may be brought into full action by various stimuli. 
latent power itself is called vis insita, the acting power put into 
action, or the proof of the vis insita, upon applying stimuli, is called the 
irritability of muscles. This irritability is so far independent of nerves, 
and so little connected with feeling, which is the province of the nerves, 
that upon. stimulating any muscle by touching it with a caustic, or 
irritating with a sharpypoint, or driving the electric spark through it, or 
exciting with the metallic conductors, as of silver and zinc, the muscle 
instantly contracts ; although the nerve of that muscle be tied, although 
the nerve be cut sv as to separate the muscle entirely from all con- 
nection with the system, although the muscle itself be separated from 
the body, although the creature upon which the experiment is perform- 
ed may have lost all sense of feeling, and have been long apparently 
dead. Thus, a m cut from the limb, trembles and palpitates long 
after ; the heart separated from the body contracts when irritated ; the 
bowels when torn from the body continue their peristaltic motion, so as 
to roll upon the table, ceasing to answer to stimuli only when they 
become stiff and cold ; and too often in the human body the vis insita 
loses the exciting power of the nerves, and then palsy ensues ; or, 
losing all the governance of the nerves, the vis insita, acting without 
this regulating power, falls into partial and general convulsions. 
Thence comes the distinction between the irritability of muscles and 
the sensibility of nerves; for the irritability of muscles survives the 
animal, as when it is active after death; survives the life of the part, 
or the feelings of the whole system, as in universal palsy, where the 
vital motions continue entire and perfect, and where the muscles, 
though not obedient to the will, are subject to irregular and violent 
actions ; and it survives the connection with the rest of the system, as 
where animals very tenacious of life are cut into parts ; but sensibility, 
the property of the nerves and of the scusorium, gives the various 
tions of sense, as vision, hearing, and the rest ; gives also the 
general sense of pleasure or pain, and makes the system, according to 
its various conditions, feel vigorous and healthy, or weary and lows 
And thus the eye is sensible, and the skin is sensible ; but their ap- 
pointed stimuli produce no motions in these parts; they are sensible, 
but not irritable. The heart, the intestines; the urinary bladder, and 
all the muscles of voluntary motion, answer to stimuli with a quick and 
. forcible contraction ; and yet they hardly feel the stimuli by which these 
contractions are produced, or at least they do not convey that feeling 
to the brain, The muscular parts have all the irritability of the sys- 
tem ; while nerves have all the sensibility of the system, and have the 
power of exciting motion without the power of motion. 
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The vis rnsITa is a power that is in continual force, preserving the _ 


parts ready for their proper stimuli, whatever these may be: one’set 
obeying their own peculiar stimuli, while others are obedient to the 
influence of the will. The heart is stimulated by the quantity or quality 
of its blood ; the stomach by the presence of food; the intestines by 
their contents : the urine stimulates the bladder ; the venereal appetite 
‘stimulates the genital system ; the feetus stimulates the womb ; and the 
voluntary muscles (if we may be allowed to guess at a thing so little 
known,) are excited by the nerves, and so are obedient to the will ; 
for, to our limited view, the nerves seem to be the sole messengers of 
these commands, and any stimulus to the nerves moves the muscles 
like the commands of the will, The absence of the due stimulus to 
each, or the presence of the ordinary stimuli in too great power, will 
excite irregular motions, as fulness of blood in the heart, poisons in the 
stomach, acrimonies in the intestinal canal, or the passions of anger 
or fear in the system of the voluntary muscles. The due stimuli pre- 
serve their right tone and action; but these violent stimuli hurt their 
irritability, or moving power; the heart acts weakly after fevers ; the 
appetite is languid after debauch ; the limbs are weakened by labour ; 
and the whole system is ruined by escvess. Thus, the functions by 
which the system lives, the heart, the stomach, the bowels, and the 
womb, the various sorts of vessels by which the fluids are conveyed, are 
providently removed from the influence of the will; for these are the 
machines of the system, whose motions could not stop, must not be 
interrupted, nor lowered, nor raised, but must move and act according 
to the needs of the system. Not left to the irregularities or careless- 


ness of voluntary motions, they are governed each by its own peculiar | 


stimulus, and act in a continued and equal course. 
Thus, there are in the body two living powers, which are as cause 
and effect in all the motions of our system. The Nerves stand as an 


intermedium between all external objects and our general sense ; by the’ 


impressions through these come pleasure and pain, and all the motives 
to action; by the will, returned through other nerves, all voluntary 
motions ensue. ‘Thus are the nerves, as internuncii, between the ex- 
ternal impression and the moving power. But nerves were never 
known to move under the influence of stimuli ; the moving power is 
another property of a distinct part of our body, having its own arrange- 
ment of particles, and its own peculiar form. All motion, then, pro- 
ceeds from the joint operation of either power ; the nerves convey the 
impressions, while the muscles contain the power ; and it is here, as in 
other natural effects, the external cause changes, while the inherent 
property, the subject of its operation, remains the same. Some have, 
with reason, supposed that the nervous power is the regulator of the 
system ; it is the praperty suited to all the supports of life, upon which 
they act, and by which they, maintain their power over our body ; but 
is subject to continual changing : it rises and it falls, is perfect or low ; 


but the energy of the muscle, which is to answer to this power, remains - 


ever the same, while its organization remains: the nervous power is 
exhausted and janguid ; but the muscular power is always perfect, 
panes ready for the excitement of stimuli, or for the commands of 
the wall. 
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_ "The irritability, or inherent power, not only keeps the muscles ready, 
each ‘for its peculiar stimulus, but preserves a balance over the whole 
system of the muscles. We know that muscles maintain a constant 
action. The muscles of one side balance the opposite muscles ; and 
if the muscles of one side be relaxed by palsy, the action of the oppo- 
site muscles instantly appears ; or if a limb be luxated, and its muscles 
displaced, they persevere in a violent and spasmodic action, till they 
be restored each to its place. Have we not reason to believe, that if 
muscles were absolutely and entirely quiescent, they could not be so 
instantaneously called into action ; but that by this continual tension 
or tone, they more readily follow the commands of the will. 
- The NERvovs INFLUENCE, again, is as a mere stimulus to the volun- 
tary muscles. It loses its influence over the system faster than the 
ordinary powers of life do ; and the irritable state of the muscles con- 
tinues long after the voluntary motion, or the power of excitement from 
the nerves is gone: for when a man dies slowly, this inherent power is 
exhausted in the struggles for life. If, while in perfect health, he is 
killed by a sudden blow, the irritable power of the muscles survives the 
nervous system many hours or days, and we can, by operating upon 
this poor remains of life, restore the circulation, re-animate the nervous 
system, and recover that life, which seemed to have entirely left the 
body ; and thus, the nervous influence, which seemed to animate the 
system, and to be the prime mover and source of life, owes its resto- 
ration to that which was thought to be but a secondary power. We 
naturally revert in this place to the sound opinions of Mr. Hunter, who, 
speaking of life, distinguishes the properties or actions of parts into 
two, those which regard their own preservation, and those which regard 
the general economy. These latter may be interrupted as by suffo- 
cation ; but if the powers of the separate parts remain, we may produce 
resuscitation and reanimation, by restoring the corresponding sympa- 
thies. Itis the remains of contractile power which fixes the dead body 
- in whatever posture it is placed : it is this remains of irritability, which 
preserves freshness in the animal which seemed dead ; but which is 
really dying still : for the moment this lingering portion of life is gone, 
the body dissolves, and falls down ; and so we judge of freshness, by 
the rigidity ‘of the flesh, and foresee approaching putrefaction, by its 
becoming soft. The fish, which is allowed to struggle till it be dead ; 
the ox, over-driven before it be brought to the slaughter ; the animal 
killed by lightning, which suddenly explodes (if we may be allowed thé 
expression) all the powers of life ; in these the contractile power is 
effectually destroyed or lost by the entire death. The life stopped al] 
chemical decomposition, but now putrefaction comes quickly on. Iy 
those who die of the plague, of poison, of fevers, or of any sudden and 
violent disease, which at once extinguishes life in the vulgar sense, and 
robs the system of that remnant of life, which the physiologist could 
produce to view ; in all these cases, the body becomes putrid in a few 
hours. a 
And here we are led to observe a fact of great consequence to the 
Pathologist ; the muscles are not equally under the influence of the 
sensorium ; some are prompt and exact, under the guidance of the will, 
whilst over others we have no command at all ; and there are not a few 
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which we command indirectly, that is, we put a certain class of museles 
into operation, which are followed by the combination of others, over 
which we have no direct power. And as the muscular system is thus 
connected with the sensorium in different degrees, so we might be led 
to expect that these muscles might be differently influenced when the 
mind is oppressed, In fact, in proportion as the muscles are more or 
less immediately under the guidance of the will, so they are affected 
when the brain is oppressed. This we may see in the approach of 
natural sleep, or in the effects of intoxication. The influence steals 
over the eyes, the countenance, and the limbs, until the vital operations 
of respiration and circulation are all that remain apparent. 

But, before dismissing this subject, we must present the muscular 
system in a different view from what has hitherto been taken of it. 
The voluntary nerves, which control the muscular system, are sensible 
of the degree of activity assumed by these muscles, and there is thus a 
universal sense spread over the body, which ministers to the proper 
organs of sense, and is, itself, more important than them all. It is by 
this property in the voluntary nerves and muscles, that we are enabled 
to balance the body in standing, walking, or running ; adjusting the 
muscular action, and the state of tension of the limb, to the gravitation 
of the body, and so sustaining it in every variety of posture. We see 
with what pains, and after repeated efforts, the child acquires this 
power ; and we see how a manis deprived of it in sickness or inebriety : 
whilst the utmost perfection of the same power is exhibited in the 
rope-dancer. And what we are thus led to contemplate in the whole 
body, may be noticed in the hand, in subserviency to’ the 
touch ; in the tongue, as subservient to mastication ; in the eye, in ait 
of vision. It is this faculty which gives us the impression of resi ’ 
and consequently of weight, of solidity, of fluidity, roughness, smooth- 
ness, angularity, &c. Thus, a man deprived of his sense of touch in 
his arm and hand, has continued in possession of the muscular power, 
and of the sense of muscular exertion, and, therefore, he could form an 
estimate of the weight of what he held in his hand. Here then is truly 
that power which gives us the most accurate perception of things ex- 
ternal to the body, and of all those qualities which would induce us to 
eall this the geometrical sense ; a term which has hitherto been given 
with little propriety to the sense of touch.* 

As for the mecHANICAL powERs, by which the contractions of the 
muscular fibre is forwarded or retarded, they are not what they have 
been believed ; for we find few circumstances in the origin, insertion, 
or forms of muscles, to favour their power, but many by which their 
power is abridged. There are certain points, where the length of 
lever gives an increase of power. The mastoid process, and the occiput 
are as levers for the head; the spines of the vertebra for the back ; 
the olecranon for the arm ; and the pisiform bone for the hand. The. 
pelvis, and the jutting trochanters are as the levers for the thigh ; the. 
patella is a lever for the leg; the heel-bone is a lever for the whole 
foot ; and the arch of the foot is as a lever for the toes. These are 
not the whole, but they are, perhaps, the chief levers in the human 


* See the organs of the senses. 
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bédy. In all the other implantations the muscle is fixed, not behind 
the joint, but between the joint and the weight that is to be moved. 
There is a greater loss of power, when inserted near to the joint : there 
is less loss of power, when the tendon is inserted far from the joint, 
and though we call such insertion a longer or shorter lever, there 
is always some loss of power, and the true levers in the body are very 
few ; far from providing mechanical forms to increase the power, nature 
has provided such a quantity of contractile power as to compensate 
for any loss of effect : so, in place of increasing the effect of muscles 
by levers, pulleys and hinges, there is in almost every muscle a great 
abatement of its force, by the form of the bones which it is destined to 
move ; for muscles lose of their effect, by their being implanted, not 
behind the joint, but between the joint and the body to be moved ; by 
the insertion of almost all muscles being very oblique, with respect to 
the motions which they are to perform, so that half their force is lost 
bsg the immoveable end of the bone. Much force is lost by a mus- 
cle passing over many joints ; one set of fibres in a muscle hinders the 
action of adjoining fibres, and every degree of contraction takes from 

that muscle an equal proportion of its power. ‘Thus, every where in 

the human body ; is power sacrificed to the form and fitness of the 

parts that the joints may be smaller than the limbs ; that the limbs may 

be proportioned to the body: and beauty, conveniency, and velocity 
of movement are gained by the sacrifice of that power, which is not 

needed in the system, since the wisdom and goodness of the Creator 
has appointed a degree of force in the muscles, more than proportioned 
this loss of the mechanical power. Those who will admire the 

ways of Providence, should know how to admire! Nature is not seek- 
ing to compensate for want of power, by the advantages of pulleys, and 

levers, and mechanical helps ; nor is it in the forms of the parts, that 
the Infinite Wisdom is to be found : for among other gifts, such a por- 

_tion of this spirit is given to man, that he has used the pulleys, and 
levers, accelerations of motion, and all the mechanical powers that 

result from it; he has invented valves of infinite variety, each perfect 

and true, to its particular office ; he has anticipated all that he has 

found in the mechanism of the human body ; but the living power 

which compensates for the want of levers, which allows every where 

power to be sacrificed to the beauty of form, which has strength in 

convulsive and violent actions, to break the very bones; this is the act 

of Infinite Wisdom, on which our admiration should chiefly dwell. It 

is but the very elements of so deep a subject that can be delivered here. 
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OF THE CELLULAR SUBSTANCE, 
AND OF THE ; 


“TENDONS, LIGAMENTS, BURSH, AND FASCIA; 
| " 
AND ALL THE PARTS WHICH BELONG TO THE BONES OR MUSCLES, 0B 
WHICH ENTER INTO THE CONSTITUTION OF A JOINT. 


Tue bones and muscles themselves are but the smallest part of that 
beautiful mechanism by which the motions of the human body are per- 
formed ; for the parts by which the bones are joined to each other, or 
the muscles fixed into the bones, are so changed, and varied in their 
forms, and according to the uses of each part,.as to give a natural and 
easy shape to the limbs, security and firmness to their motions, and 
lubricity and smoothness to the joints by which these motions are per- 
formed ; and this apparatus deserves our attention, not merely that we 
may know the forms of these joinings, but that we may learn some- 
thing of the nature and uses of each part, and the various degrees of 
sensibility with which each is endowed; for, from this kind of study, 
conclusions will arise, which may lead us to the knowledge of their 
diseases, suggesting the means of their prevention and cure. 


several uses for which they are designed ; some are vascular and soft, _ 


There is a difference in the parts of the human body, according to fy 


others bony and hard; some sensible, and very prone to inflammation 
and disease, others callous and insensible, having little action in their 
natural state, and little proneness to disease. age 

The active parts of the system, as we have stated in the introduc- 
tion, are the muscles and nerves; the muscles to move the body, and 
perform its offices, each muscle answering to its particular stimuli, and 
most of them obeying the commands of the will; the nerves to feel, 
to suffer, and to enjoy, to issue the commands of the will, and to move 
the muscles to action ; but there is a substance which joins these parts 
and connects arteries, veins, nerves, and muscles, and performs for 
them every subservient office, forms coverings for the brain, coats for 
the nerves, sheaths for the muscles and tendons, ligaments and burse, 
and all the apparatus for the joints ; unites them by a continued tissue 
of cellular substance. The tendons, ligaments, periosteum, and burse, 
may be considered as composed of this cellular substance. 


OF THE FORMS OF THE CELLULAR SUBSTANCE. 


. 
* oh 
Under various modifications and shapes, the cellular substance ais r | 


forms most important offices among the living parts :—1. It f 
CELLs over all the body, which allow the parts to glide and move easily, 


A 
ut 
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which contain the fluid that makes all the motion of parts more easy 


and free. This cellular substance is peculiarly useful to the muscles, 
dives in among them, keeps their fibres at such due distance, that 
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each may have its action, supports and lubricates them ; so that pers 
haps the difference of strength, in health and disease, depends, at least, 
in some degree, upon this support. ‘lhe interstitial cellular substance 
surrounds the fat cells also. This structure, which is called the adi- 
pose membrane, consists of small bags which do not communicate with 
each other, but are for the deposite of oil or fat. The fat is lodged 
between the muscles and fills up every imterstice ; a want of it is a 
defect, while a superabundance of it encumbers the body and limbs. 

And Haller seems to have believed, that a diseased increase of it might 

not only oppress, but almost annihilate the muscular fibre. 

2. But it is still further essential to a muscle, that while it moves, it 
should neither be hurt itself, nor harm the surrounding parts. ‘There- 
fore, where one muscle moves over another muscle, soft flesh upon soft 
flesh like itself, there can be no hurtful friction, and the cellular sub- 
stance is loose and natural, preserving its common form. But where 
tendons rub upon tendons, or bones upon bones, or where tendons rub 
upon muscles, or upon each other, some defence is needed, and the. 
cellular substance assumes a new form. The cells are run together into 
one large cell, with thicker coats, and a more copious exudation, so 

_ that, being more liberally bedewed with a gelatinous mucus, it pre- 
vents the bad effects of friction, and is called a Bursa Mucosa, or 
mucous bag. ‘These mucous bags are placed under rubbing tendons, and 
chiefly about the greater joints; some are large, and others small; 
their glairy liquor is the same with that which bedews the cellular sub- 
stance, or the cavities of the joints; and the provision of nature is so 

) t, that the occasions which require burs seem to form them by 
riction, out of the common cellular substance. 

3. It is often useful that an individual muscle should be enclosed in 
a tendinous sheath, to give it strength and firmness, and to preserve it 
in its shape, or to direct its force. All muscles, or almost all muscles, 
form for themselves individual sheaths, such as are seen enclosing the 
supra-spinatus and infra-spinatus of the scapula, the biceps humeri, the 
sartorius, and most of the muscles of the leg and thigh; but it is 
especially necessary that the whole muscles of the limb should be en- 
closed in some stronger membrdne than the common skin, both to give 
form to the limb, and strength to its muscles, and to keep the indi- 
vidual muscles in their proper places, which otherwise might be lux- 
ated and displaced. And so some parts of the trunk of the body, the 
arm, the thigh, the leg, are bound each with a strong, smooth, and 
glistening sheath, formed out of the cellular substance, condensed 
and thickened by continual pressure. It is hardly to be, distinguished 
in the child ; grows thicker and stronger as we advance in years and 
‘in strength, and in the arms of workmen it grows particularly thick and 
, increasing in the back, shoulder or limbs, according to the par- 

ar kind of labour. ‘These are the membranes, which by enclosing 

_ the muscles like sheaths, are called the. vagina, or FASCIA of the 

arm, the leg, the thigh, &c. 

4, Tenpons or ropes were needed, for the muscles could not be 
implanted thick and fleshy into each bone, without a deformity of the. 
limbs, and especially of the joints, which would have been not un- 
shapely only, but which must have abridged them of their motions and 
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uses. Where a muscle is not implanted directly into a bone, tendons 
are seldom required; and so there are no tendons in the heart, the 
tongue, the esophagus, the stomach, intestines, orbladder. But where 
tendons pass over bones, or traverse the joints, their force is con- 
centrated into narrower bounds; and long tendons are fixed to the 
ends of the muscles, to pull the bones. These tendons were once 
believed to be but the ebllected fibres of muscles, gathered into a 
more condensed form; by which condensation, their properties of 
feeling and motion were lost, while they became hard, white and 
glistening; and it was believed, that parts which were fleshy in the 
child became tendinous in the adult. But we know by the microscope, 
that the tendon is not truly continued from the flesh ; that the fibres of 
the tendon, and of the flesh, are not in the same line, the fibres of all 
penniform muscles running into their tendon, in a direction more or 
less oblique: and good anatomists have been able to separate the 
tendon from the flesh, without any violence, and with the bluntest 
knives.—Muscles are irritable, and have nerves; tendons have no 
visible nerves, have neither feeling nor self-motion, nor any endow- 
ment by which we should believe them to be allied to the muscles or 
nerves ; and many tendons as the expansion of the palmaris, may be 
unravelled into mere cellular substance.* Nt “7 

- The TENDON then, is nothing more than the cellular membrane, 
which is in the interstices of the muscular fibres condensed together. 
The tendinous origin of a muscle for example, may be traced through 
the muscle from one extremity to the other till itis again gathered and 
twisted into the tendinous insertion. They may be resolved into loose 
cellular membranes by maceration, and many tendons may be stretched 
out into a web even without maceration, 

5. The Prertosrevm is merely a condensation of the common cellular 
substance, formed in successive layers: and the tendons are. of | 
substance of the periosteum ; they mix with the periosteum, and are 
implanted into it. In dissecting a child, we tear up the periosteum 
along with tendons and without hurting the bones; but in process 
of time, the periosteum, and consequently, the tendons are inseparably 
fixed to the bones. The periosteum, tendons, fasciee, and bursee mu- 
cose, are all of one substance, and of one common nature ; they are 
various modifications of that dead matter, which having but little 
vascularity, and no feeling, and hardly any disposition to disease, is the 
fittest for its office, and bears the roughest usage in our experiments, 
and the most violent shocks in the motions of the body, without any 
signs of feeling, and without falling into disease. J 

6. These tendons must. be bound firmly down, for if they were to 


belong, the effect of contr would be lost, and they would dis- 
order the joint, starting out in a straight line from bone to bone, like 
a bow-string over the arch of a bow. The same substance still per- 
forms this office also; for the tendons of one muscle often split to 
form a sheath or ring for the next, or their tendons, after taking hold 
ef the bone, spread their aupunnion out over all the bone, so as to 


rise from the bones, contaton won of the muscles to which they - 


* The tendons are the continuation of the intersticial cellular membrane of the mus- 
ele; and I have succeeded in unravelling them into a web. os Ma 
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form an entire sheath for the finger and toe ; Laielined is a wide groove 
inthe bone which receives the tendons, ed with a cartilage, 

_and- with a lubricated membrane; the me comes off from the 
lips of the groove, or from corners-or edges of the bone, passes over 
the tendons, so as to form a bridge, or often it forms a longer sheath, 
as in the fingers, or where the peronei muscles pass behind the ancle, 
and thus the va@iNna or sHEATHs, of the TENDONS are connccted with 
the tendons, periosteum, and other modifications of the common 
cellular membrane. 

7. The periosteum which has run along one bone, leaves it at the 
head, and forming a bag for the joint, goes onwards to the next bone. 
Thus, the periosteum of all the bones is one continued membrane, 
passing from point to point ; each bone is tied to the next by its own 
periosteum, and this membrane, between the end of one bone and the 
beginning of the next, is so thickened into a strong and hard bag, as 
to form the capsule of the joint; and the periosteum is assisted in per- 
forming this office, by the tendons, fasciz, burs, and all that confusion 
of cellular substance which surrounds the joint. ‘The capsuie of the 
sorn? is then a firm and thick bag, which, like a ligament,:binds the 
bones together, keeps their heads and processes in their right places, 
contains that.glairy liquor with which the heads of moving bones are 
bedewed, and prevents the adjacent parts falling inwards, or being 
caught between the bones in the bendings of the joints. Thecapsule 
of every joint proceeds from the periosteum, and is strengthened by 
the tendons ; it is formed like these parts out of the cellular membrane ; 
and when a bone is broken, or its periosteum destroyed by any acci- 
dent or disease, when a tendon snaps across, when a joint is luxated, 
and the capsule torn, the injury is soon repaired by a thickening of 
the cellular substance round the breach ; and wherever a bone being” 

left unreduced, a new socket, new periosteum, new liga- 
ments, and new bursa, are formed out of the common cellular sub- 
stance: and though the tendons may have been torn away from the 
head of the bone, they are fixed again, taking a new hold upon the 
bone. atte 
8. There are other tigaments of a Jornr which prevent its luxa- 
tion, guarding it at. its sides, or round all its eircle, according to its 
degree of motion ; and those ligaments are of the same nature with 
the first, or bursal ligaments, arise like them, from the periosteum 
chiefly, or indeed are truly but a thickening of the bursal ligament at 
certain points. 

The universal connection of these parts is now sufficiently explained, 
since we have followed the several forms of cellular substance ; 1st. 
Clothing the bones with a thick membrane, which, though insensible, 

_ as contrasted with the skin, conveys -vessels, the means of life, 
_ to the bones, and is named peri : 2dly, The same periosteum, 
~ thickened and strengthened by the adhesion. of . surrounding parts, so 
as to form the capsules for the joints: 3dly, The tendon also continued 
from the periosteum, and not growing from the muscle, but formed of 
the cellular membrane: 4thly, We see that smaller tendon, expanded 
into a thinner tendinous sheet, as in the brawn of the leg where the 
ham-strings (whose expansion strengthens the knee-jaint) go down 
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over the muscles of the leg: 5thly, We see the perpendicular partitions - 
of this fascia going down among the muscles, and dividing them from 
each other ; and the cellular substance which lies under the fascia, and 
iunmediately surrounds the muscle, cannot be distingui from the 
inner surface of the fascia itself: 6thly, And as for the bursa, we see 
that they are formed wherever a tendon rubs over a bone. ‘The upper 
surface of the bursa ig formed by the tendon which rubs over the bone : 
_the lower surface of the same bursa is formed by the periosteum of the 
bone which it defends ; the sides are formed by the common cellular 
substance. Its cavity appears to be merely an enlarged cell : and the 
bursa and the mucose and capsular ligaments are plainly of one and 
the same nature: their liquors are the same, they often open into one 
another naturally, or if not naturally, at least it is no disease, since no 
bad effects ensue. 

I must now explain more fully the constitution and nature of all 
the less feeling parts : for what [ have said might be thought to imply 
_ absolute insensibility and total exemption from disease or pain : whereas, 
~ the sensibility of tendons, ligaments, burst, and joints, stand on the 
same footing with the feeling of bones: they are insensible in health ; 
not easily injured ; entering slowly into disease ; but their diseases are 
equally dreadful from their duration and from their pain: for by in- 
flammation, their organization is deranged, their healthy consistence 
destroyed, and their sensibility excited ina dreadful degree. 

The tendons of animals have been cut or pierced with embowelling 
needles ; they have been cauterised, they have been burnt with a lighted 
stick, while the creatures neither struggled nor shrunk from the irritation, 
nor ever gave the smallest sign of pain, Oilof vitriol has been poured 

each of the parts belonging to a joint, and a piece of caustic has 

dropped into its cavity, but still no pain ensued ; nay, some have 

1 so bold, may I not say so vicious, as to repeat these experiments 
avon the human body. Without such cruel and inhuman practices, 
we do not want opportunities of knowing, that, in the human body 
also, the tendons and burse have no acute feeling. When we cut 
open a fascia or tendinous membrane, there is little pain: when (asin 
amputation) we cut the ragged tendons even and neat, there is no pain : 
when we snip with our scissors the ragged tendons of a bruised finger 
to cut it off, the patient does not feel: when we see tendons of sup- 
purating fingers lying flat in their sheaths, we draw them out with our 
forceps, or touch them with probes, without exciting pain. In the old 
practice of sewing tendons, there was some danger, but no immediate 
pain > when we cut down into the cavity of a joint, still the pain is but 
slight. There is very little pain when the ligament of the patella is- 
broken away from the tibia, nor when the great Achillis tendon is torn. 
There is but little pain in the moments of those accidents which appear 
slight in the time, but which turn out to be the most-dreadful sprains. 
Yet, after rupture of the patella, the knee inflames and swells: after 
rupture of the Achillis tendon, there is swelling and inflammation, with 
such adhesion of the parts as makes the patient lame: after the 
slightest sprain, such inflammation’ sometimes comes on 
joint. There is but little pain when we first make an 


any: joint; yet it often brings 6n such pain and fever, that the patient 
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dies. in short, every thing conspires to prove, that though in wounds 
of the less feeling parts, there is indeed future danger, there is no im- 
mediate pain. Still there are many accidents which prove to us, that 
even in health, the joints are not entirely exempted from pain: a smart 
kles, or a biow on the elbow, or a fall upon the knee, 
s the purest instances of feeling in joints: for such blow 
it some external nerve ; but when a smali moveable car- 
tilage forms within the joint of the knee, though it be small and very 
smooth, and lodged fairly within the cavity of the joint, it often gets 
between the bones, causing instant lameness; the moment it causes 
this lameness, it brings dreadful pains: the pain, the lameness, and all 
the feeling of inconveniency subside the instant that this cartilage is 
moved away from between the bones ; and the joint continues easy till 
this moving cartilage chances again to fall in between the heads of the 
bones. Even the pain from a blow upon the knee, for example, is 


. plainly within the joint, and is caused by the force with which the patella 


is struck down against the ends of the bones; what indeed is a sprain, 
but a general violence and twisting of all the parts which compose the 
joint? These parts are of one common nature, and may be arranged 
and enumerated thus: a joint is composed of the heads of the bones 
swelling out into a broader articulating surface, and of a thin plate of 
cartilage, which covers and defends the head of each bone ; sometimes 
of small and moveable cartilages which roll upon the bones, and follow 


_all the motions of the joint, and, like friction wheels in machines of 


human invention, abate the bad effects of motion. There is a secre- 
ting apparatus within every joint, which pours out a lubricating fluid 
ealled synovia; and there is a: bursal membrane reflected from the 
cartilages that tip the head of one bone to the edges of the cartila 

of the opposite bone: this membrane confines the lubricating 


and serves at the same time to separate what is properly calloddnonaa 


from the surrounding parts. This fine bursal or synovial membrane is 
surrounded and strengthened by a membrane of a more ligamentous 
character, which serves to bind the bones together. Sometimes this is 
called membrana capsularis, and sometimes more appropriately L1Ga- 
MENTUM CAPsULARE : there are lesser ligaments on the outside of this, 
going along the sides of the joint, and passing from point to point: 

there are great tendons moving over the joint, and bursa, or mucous 
bags, which accompany these tendons, and prevent the violence which 
their continual rubbing might do to the bones. It is remarkable how 
slowly physiologists have come to the right knowledge of this matter. 

The fact is that all the apparatus of the jointis sensible cartilage liga- 


_ ment and tendon ; but they do not possess the sdme kind or degree of 


sensibility with the skin and some. other parts. . They have just the 
degree and the kind of sensibility which is suited to their function ; 


- that is to say, which permits the performance of their office, yet gives 


us token of violence by pain. ‘I'heir sensibility, like the sensibility of 
other: parts, being obviously designed as a guard upon them that we 
may be careful of such accidents ; and avoid such exertions as would 
injurious to their texture. 

seemingly insensible to the common modes of inflicting 


_ ~pain, yet are the ligaments and tendons and sheaths sensible to sprains 
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and bruises, and such kind of injury as they are naturally exposed to. ' 
And when once the process of inflammation is set up in them, they 
become the seat of excruciating agony. The inflammation of joints, 
and of all the parts belonging to them, breaks up the organization of 
the. part, evolves the feeling, and then in them also comes disease” 
and violent pain. ‘They are slow in entering into action, but once 
excited, they continue to act with a perseverance quite unknown in’ 
any other part of the system. Their mode of action, whatever it 
may be at the time, is not easily changed: if at rest, they are not 
easily moved to action, and their excessive action once begun is not 
easily allayed. ‘The diseases are infinite to which these parts are sub- 
yect. They are subject to dropsical effusions ; they are subject to 
gelatinous concretions; they are subject to slight inflammation; to‘ 
suppuration, to erosions of their ‘cartilages, and to exfoliation corres- 
ponding with the dropsies, suppurations, and mortifications of the 


softer and more feeling parts. Rheumatism is an inflammation round - 


_ the joints, with a shgliter effusion, which is'soon absorbed: chronic: 
rheumatism is a tedious and slow inflammation, with: gelatinous effu-- 
sions round the tendons, and permanent swelling anid lameness of the 
joints. Gout, in a joint,’is a high inflammation with a secretion of 
earthy matter into its cavity. ‘he inflammation of tendons. attends 
sprain: effusion of gelatinous matter round them forms ganglion : 
suppurations in the tendinous sheaths is whitlee : the inflammation of 
burs is false white swelling, not easily distinguished from the true: 
the disease of the joint itself is either a dropsy, where the joint, though 
emptied by the lancet, is filled up again in a few hours, showing how 
continual, and how profuse, both the exhalation and absorption of 
joints naturally are: or it is white swelling, which, next to consump- 
tion, is the most dreadful of all scrophulous diseases, which begins by 


inflammation in the joint itself, is marked by stiffness, weakness, loss” 


of motion, and pain; which goes on through all the stages of high 
inflammation, dreadful pain, destruction of cartilages, suppurations 
and spontaneous openings of the joints; which sometimes stops by 
an effusion of callus and concretion of the bones, forming a stiff joint, 
but which oftener ends in hectic fever, diarrhoea, morning sweats, and 
extreme weakness ; so that the patient dies, exhausted with fever and 
pain. 5 
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Atmost every thing relating to the heads and processes of the bones, gs 


and every proposition concerning the motions which they have to per- 
form, has been already explained, anticipating much of the anatomy 
of the joints: and the principles of motion mentioned in describing. 
the bones, shall form the chief propositions on which my descriptions 


of joints shall be arranged, seeking that method chiefly by hich the # 
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joints may be easily and rapidly explained ; for it is a ae on which 
volumes might be bestowed, and not in vain. — 

1 should not wish the readers of this book, to be ignorant of terms, 
which it is, however, bad taste to introduce into our discourse, as 
they are useless and pedantic, viz. 

Diarthrosis is the free articulation, or proper joint. 

When the globular head of a bone rolls in a socket, it is Enar- 
throsis. % 

When plain surfaces meet, as in the bones of the tarsus, we have 
the term Arthrodia. 

The hinge joint is called Ginglimus. 

When a bone turns by cotatint it is termed Trochoides. 

When there is a firm union by cartilage, admitting no motion, or 
very little, the term Synchondrosis i is Con age goo 


LIGAMENTS @F THE HEAD AND SPINE, 


We may compare, in the following order, the chief motions of the 
head and trunk. The head is so placed upon the oblique surfaces of 
the atlas, that it cannot turn in circles; but at that joint all the nod- 
ding motions are performed. ‘The atlas rests so upon‘the vertebra 
dentata, that there all the turning motions are performed. The neck 
and loins have their vertebra so loosely framed, with such perpendicu- 
lar processes and easy joints, that there all the bending motions are 
performed, while the back is fixed, or almost fixed, by its connexion 
with the ribs, and by the obliquity and length of its spines; and 
though, upon the whole, the spine turns many degrees, yet it is with a 
limited and elastic motion where the whole turning is great, but the 
movement of each individual bone is small. 

To secure these motions, we find, the occipital condyles received into 
hollows: of the atlas, where the oblique position of the condyles secures 
the joint, the occipital condyles looking outwards, the articulating 
surfaces of the atlas looking towards each other, the occiput set down 
between them, so as to be secured towards either side, and the 
obliquity of the joint being such withal as to prevent the head:from 
turning round. These joints of the occiput withs the atlas, are, like 
the greater joints of the body, secured with regular capsules, or bag- 
like ligaments, for each condyle, each rising from a rough surface on 
the vertebra, and being fixed into a roughness at the root of the con- 
dyle. We find a flat membranous ligament, which extends from the 
ring of the atlas to the ring of the occipital hole, closing the interstice 
between the occiput and the atlas: it is confounded at the sides with 
the capsules of the articulating processes ; is very strong before ; and 
at the middle short point of the atlas it seems a distinct ligament,* 
which is strong only at this point, and very lax and membranous 
behind. We find the atlas tied to the dentata, by a more complete 
order of ligaments. These are, Ist, (as between the atlas and dentata,) 
Bhi capsules, or bags, fixing the condyles of one vertebra to the 


a 
* This is part of what Winslow called LIGAMENTUM INFUN DIBILIFORME, 
_PUNNEL-LIKE LIGAMENT, joining the first vertebra to the occiput, 
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condyeaiat the other. 2dly, A cross ligament* which, crossing the 


ring of the first vertebra, makes a bridge, embraces the neck of the 
ke process, and ties see in its place. -8dly, A smooth and 
s surface all round the root of the tooth-like proce 


wher tooth of the dentata turns in the ring of the atlas, an dis Ts 
~ bound by the ligament ;_ and this rolling of the atlas upon the axis 7 
the dentata is so fair and proper a joint, that it also is all included i 


capsular ligament. — _Athly, The point of the tooth-like —— ag A 
threaded the ring of the atlas, almost touches the o ecipital he 
there another ligament ties it by its ie to the a ital ho vr ae 
All the other vertebrae have. ano ation ; to 
the occiput, atlas, and dentata 
motions are particular, and q : : 
and dentata bend, turn, and” er ye connections resetsibiiad the com- 
mon joints of the body ; but ‘the other ertebre are united, each by 
its INTERVERTEBRAL SUBSTANCE, to the benes map nl they 
are also united by their articulating processes to other ; each 
articulating process is held to anotlrer by a distinct capsule ; each 
intervertebral substance is secured, bound down, and strengthe by 
strong ligaments ; for the intervertebral substance, which of i 
heres very strongly to the periosteum, and to the rough soc 
surface upon the body of each vertebra, is further re d by a 
cross ligaments, which go from the rim #r edge of one portclbeh 
edge of the next, over the intervertebral substance ; and 80, 
hering to the intervertebral substance, they strengthen it. T a 
ligaments cross s each other over the interstice between each vertebra, 


and are very strong in the lumbar portion. They are regular oe 


shining, and are named INTERVERTEBRAL CRUCIAL LIGAMENTS. re 
he spine is further secured by a general ligamentous or tendinows 
expansion, which goes over the fore parts of all the vertebra, from 
top ta bottom of the spine. It begins at the fore part of the atlas ; 
it almost passes the body of the dentata, or is but very slightly 
attached to it. It is at first pointed, small, and round; it begins to 
expand upon the third vertebra of the neck, so as to cover almost all 
its body. It goes down along the bones, chiefly on their fore parts, 
and is but little ob#rved on their sides. It is weaker in the neck, 
where there is much motion: stronger in the back, where there is 


_ mone ; weaker again in the loins, where the vertebra move ; but still 


on the bodies of all the ve ‘tebrae it is seen white, shining, ‘and ten- 
dinous. We can distinguish all along the spine interruptions Po 
fasciculi, or firmer bundles going from piece to piece of the 4 
which fasciculi are indeed very seldom continued without interruption. 


further than the length of two or three vertebrae ; ; yet the whole i is so 


a 
NTUM TRANSVERSALE, or TRANSVERSUM ; and what are called 


* Viz. Lica 
in downed ea LIGAMENT, are merely its edges, extending 


and down d into the dentata, and into the occipit hole, so as to enclose 
the tooth-li ess of the dentata in a ca 
J There are two flat Jigaments which come from about the ohell or root of the tooth- — 
‘- e process, and ‘which go obliquely upwards, to be fixed into the groove just be 
the lip of the occipital hole ; but the ligament from the point of the tooth-like proc 


_not what it has been su pposed, a fair round ligament of some strength ; there is no 


ner than a few straggling fibres of ligament going from the point to the occiput, thou: 
Sustachivs has drawn it round and strong. 
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imich continued, that it is considered as one siatotcer ial sheath; 

and is called the EXxTFRNAL Or ANTERIOR ‘VAGINA, OF LIGAMENT of il 
SPINE,* Y ae 

But still the canal of the spine were left open and undefended, 

rough and dangerous to the spinal marrow, if internal ligaments were 

» not added to these. The rings of the vertebra are held at a consider- 

able distance from each other by the sickest of the intervertebral 

ind by the corresponding length of the oblique processes ; 

space is filled up by a strong flat ligament, which goes from 

of one ring to the edge of : another, and so extending from 

‘processes, backwards to the spinous processes, they 

the in agoshin complete the canal of the spinal marrow,-and 

together with great strength :} these are assisted in 


ind the 
their office " holding the vertebrae ous me by a continuation of the 


same ligament, or of a ligament embrane connected with it, 
which runs way onwards to the ends of the spinous processes, 
where they ar hened by accidental fasciculi :{ and in the middle 
vertebra: of the back, but not of those of the loins or neck, similar 
ligaments are found also between the transverse processes. § 
Next there is another internal ligament, which is not intefrupted 
bone to bone, but runs antes all the length of the spine, within 
:dullary papal ; and it corresponds so with the external Vagina, 
i gament of the spine, that it is called the rosTER1oR or 
gament.|| It begins at the occiput, lies flat upgn the back 
‘t of odies of the vertebra ; at the interstice of every vertebra 
eads out broad upon the intervertebral substance, doing the same 
office within that the intervertebral ligaments do without. Itis broader 
above ; it grows gradually narrower towards the loins. Although it 
is called a vagina, or sheath, # does by no means surroand nor enclose 
the spinal marrow, but is entirely confined to the covering of the 
bodies of the vertebra, never going beyond the setting off of the arti- | 
culating surfaces, or the place where the nerves go out. It adheres — 
firmly to the bones, and does not belong at all to the spinal marrow. — 
It should rather be called a ligament for the bones, than a sheath for 
the medulla. e anterior ligament prevents straining of the spine 
backwards : this one prevents the bending of the spine too much for 
wards and they enclose between them the bodies of the vertebrae, and 
their intervertebral substances. 
There is yet a third internal ligament, which belongs entirely to the 
neck ; it is called aPPARATUS LIGAMENTOSUS COLLT: it begins from the 
dge of the occipital bone, descends into the canal of the vertebra, is 


the LIGAMENTUM COMMUNE ARTERIUS, FASCIA LONGITUDINALIS ANTERIOR, 
LIGAMENTOSA, &c. It is from this ligament in. the loing that the crara dia 
arise, with tendons flat and glistening like the ligament itself, and hardly to 
ished from it. 

are named the LIGAMENTA SUBFLAVA CRURUM PROCESSUUM SPINOSORUM. 
sare named the MEMBRAN% INTERSPINALES, and LIGAMENTA APICES SPI- 


NARUM COMITANTES, Or FUNICULI LIGAMENTOSI. The ligaments tie the points 
o the fachee® from point to point, making a long ligament stretches 
own all. 
_ _ § Called rigamenra PRocessuuM TRANSVERSORUM, and found only tet the fifth 
to the | of the back. 


TOSA POSTICA, FASCIA LONGITUDINALIS POSTICA, LIGAMEN~ 
TUM come POSTERIUS. 
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~, 
thin and flat, and adheres firmly to the body of each vertebra, covering ; B 
the tooth-like process. The irregular fasciculisor bundles of th fa 

ment, stretch from bone to bone; and the whole of the apparatus 
ligamentosus extends from the edge of the occipital hole to the fourth 
vertebra of the neck, where it ends. Its chief use is also as a liga- 
ment, merely fixing the head to the neck. ‘The dura mater is within 
these, immediately enclosing the spinal marrow. The ligaments whic 

I have just named, may be well enough allowed to be “ at once liga- 
ments for the bones, and a sheath for the medulla.’’ But there is no 
such sheath as that called ligamentum infundibiliforme by Winslow ; 
for either they are peculiar and distinct ligaments for the bones, such 
as I have described, or they belong exclusively to the medulla, as the, 
dura mater, which is indeed strengthened at certain points, into the 
thickness of a ligament; but the only close connection of the spinal 
marrow with the ligaments of the spine, is just at the hole of the ocei- - 
pital bone ; and for a little way down through all the rest of the spine, 
the connection is by the loosest cellular substance. — “heen } 
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OF THE LOWER JAW. 


The Lower JAw is, by its natural form, almost a strict hinge, and 
the lateral motion in grinding is but very slight. The joint is formed 
by a deep hollow or socket in the temporal bone, by a ridge whichi 
stands just before the proper socket, at the root of the zygomatic pro- 

_ cess, and by along small head, or condyle, which is-placed across the 
long branch, or condyloid process of the jaw. These form the joint, 
and the condyle, the hollow of the temporal bone, and the root of the 
zygomatic process, are all covered with articulating cartilage. The — 
joint is completed by a capsuleof the common form, which arises from 
the neck of the condyle, and which is so fixed into the temporal bone # 
as to include both the proper socket and the root of the zygomatic pro- 
cess. hence it'is manifest, that in the motions of the jaw, this trans- 
verse ridge is-required as a part of its articulating surface; that the 
common and lesser motions are performed by the condyle moving in 
the deepest part of its socket ; that the larger and wider openings of 
the mouth are performed by such depression of the jaw as makes its 
condyle mount upon the root. of the zygomatic process. While the 
ee of the jaw is a starting forwards of the condyle, till it is lodged 
quite before and under the zygomatic process, and the condyle stand- 
ing upon the highest ridge, is the dangerous position in which luxation 
is most easily produced. 

To render these motions very easy and free, a moveable cartilage is 
interposed. We find such cartilages in the joints of the clavicle, wrist, 
knee, and jaw, because the motions are continual and rapid. The 

moveable cartilage is thin in its centre, and thicker towards its edges, 

_ by which it rather deepens than fills up the hollow of the joint. It 
corresponds in shape with the head or condyle of the jaw, and with 

the hollow of the temporal bone. It moves with every motion of the 
jaw, facilitates the common motions, and prevents luxation; but the 
joint is still more strongly secured by the strength of its pterygoid and 
temporal muscles, which are inserted close round the joint, than by any 
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a strength of its capsule. It is the muscles which prevent luxation ; 
and i is their action also that makes ae when it has Bion 
so d t to ees ¢ iy 2. ae 


e 


_ The ents ofthe jam » are e these: 
i embrana Artic 
Mes Ligamentum Cartilaginis Intermediz. 
; _ 3. Ligamentum Maxille Laterate Internum. 
4. Ligamentum Maxille Laterale Externum. 
v4 5. Ligamentum inter Maxillam et Processam Styloideain. 
Si Rea 
these descriptions of the ligamentous connections of the spine. 


“the sary we y require some more precise table; for example : 


LIGAMENTS OF THE VERTEBRAL COLUMN, 


* ; SEEN EXTERNALLY. 
we es Rirst, as ening by tlself prenliqn, the intervertebral substance. 


é. hi Ligamenta Ca 
oe 2. Ligamenta Crucialia. 
3. Ligamentum Commune Anterius, or Fascia sae Pei Anterior. 
* 4. Ligamenta Apicium Processuum Spinosorum, or Funiculi Ligamentosi. 
‘5. Ligamentose Interspinales mem 


; Sy agamente Processuum rere a 


< 


ba LIGAMENTS a a oN MAKING THE SECTION OF THE SPINE. 


ieee mmune Posterius, or Fascia Longitudinalis Posterior. Noh 
va Crurum Processuum Rpibosorunp. 


‘LIGAMENTS BETWEEN THE HEAD AND UPPER waueaiins’ 


RE Apparatus Li entosus. 
i Ligamentinm tnfundibliforme 


3. ease Ca Sas 
4 : : Ligamentum Perpennsadat. * 
: 5. Ligamentum Transversale—Appendices ejus. tie 
6. Ligamenta Lateralia Moderatoria. im 


* These ligaments of the spine, which strengthen and support haven 
of very delicate and spongy texture, are very subject to scrofulous — 
inflammation. 

The transverse ligament has been burst, and the tooth-like process 
of the second vertebra has qnnahen the spinal marrow, with instant 
death ensuing. . 

A diastasis, or partial smpeetiion of the yertebre of the neck, with 
laceration of ligaments, is no unfrequent effect of falling from a height 
on soft ground. 

_A subluxation of the atlas from the vertebra dentata, has occurred 
from suddenly turning the head, and death has attended the attempts at 


reduction. 
Subluxation of the lumbar vertebra, that is, displacement of the 
articulating process, I have often seen. % Y 


Total dislocation of the bodies of the vertebra, is a very rare acci- 
. dent ; yet there is an instance in my collection, where the child lived 
: more than a year, and died at last of croup. 
After all twists and injuries of the ligaments of the spine, although 
‘ there may be no dislocation, we have reason to be apprehensive of | 
* inflammation of the ligaments or ccone! a of the spitral marrow. 
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The ribs have two joints, and a hinge-like motion, rising and falling 
alternately, as we draw in or let out the breath. The two joints of 
the ribs are thus secured ; First, the proper head of the ribs being 
hinged upon the intervertebral substance, and touching two vertebre, 
it is tied to the bodies of each by a regular capsule ; the bag is regu- 
lar, is lubricated within, and is as perfect as any joint in the body ; it 
is radiated without, so as to expand pretty broad upon the sides of the 


vertebra, and has a sort of division, as if into two fasciculi, the one 


belonging to the vertebra above, the other to the vertebra below : 
they gradually vanish, and mix with the periosteum upon the bodies of 


_ the vertebre ; these are named LIGAMENTA CAPITELLORUM COSTARUM, 


as belonging to the little heads of the ribs. 


The back of the rib touches the fore part of the transverse process, 
and is articulated there ; consequently there is a small ee liga~ — 

pee ar ie to this joint also ; but this joint is further secured, by 
two small ligaments, which come ftom the transverse process of the 
vertebra, and take hold on the neck. of the rib: one short ligament 


coming from the point of the transverse process, is behind the rib, and — 
thence named LIGAMENTUM TRANSVERSARIUM EXTERNUM ; another, 


_rather longer, comes from the inner face of the transverse process, 


goes alittle round the neck of the rib, is implanted into the lower edge 
of the rib, and is named LIGAMENTUM TRANSVERSARIUM INTERNUM : 
another small ligament exactly opposite to this, going, into the neck 
of the rib, upon its back part, is also very regular ; and other sub- 
sidiary ligaments from different points assist these or supply either 

lace. . 

The ribs are fixed into the sternum by their cartilages, each of 
which has a round head, a distinct socket, a regular capsule, and liga- = 
ments which expand upon the surface of the sternum, much in the 


' same way that the ligamenta capitelli expand upon the bodies of the 


vertebra : a tendinous membrane also binds the cartilages of the ribs, 
one to another, crosses over the interstice, and so covers the intercos- _ x 
tal muscles with a sort of faseia ; and the whole surface of the sternu 
and that of the cartilages is covered with this tendinous expansi 
which belongs confusedly to the origins of the pectoral muscles, to th 
ligaments of the ribs and sternum, and to the periosteum of that bone. 


LIGAMENTS BETWEEN THE RIB AND THE SPINE. 


i. Ligamentum Capitelli Coste Anterius. 

2, Ligamenta Capsularia Capitelli. : 

S$. Ligamentum Capsulare (of the union with the transverse process), 
4, Ligamentum Externum T'ransversale. 

5, Ligamentum Cervicis Internum, _ 

6. Ligamentum Cervicis Externam. 


on _— at: 


ANTERIOR EXTREMITY OF THE RIBS AND STERNUM. 


. Ligamenta Radiatim Disjecta. Lethe" wh 
- Ligamenta tienen dg [viz, on the inner surface.{ 
- Membrana Sternalis,  ~ 
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A OF THE SHOULDER, ARM, AND HAND. 


‘CLAVIOLE. 


Tun joining of the clavicle with the sternum is the hinge upon 
which the whole arm moves, and is the only point by which the arm is 
connected with the trunk: the round button-like head of the clavicle 
rolls upon the articulating surface of the upper bone of the sternum; 
it is in such continual motion, that some particular provision is re- 
quired; and accordingly it has, like the condyle of the jaw, a small 
moving cartilage, which rolls between this head and the sternum. 
The cartilage is thin, and of a mucous nature ; it is moveable i in some 
degree, yet it is fixed by one edge to the head of the clavicle. This 
Ave a ina strong capsule, consisting first of a bag, suid theni: 


= 


an outer order of fibres, which go out in a radiated form, upon the — 


surface of the sternum, like the ligament: of the ribs; and they ‘cross 
cover the sternum, so that the ligaments of the opposi 
: and this meeting forms a cord sos the upper part of t >t 
which is named inreRCLAVICULAR LIGAMENT. Thus is the cla- 

viele fixed to the sternum, and another broad ligament also ties it to 

the first rib, viz. the LIGAMENTUM RHOMBOLDES. ats 


_ The joining of the clavicle with the scapula is by the edge of the | 


flat claviele, touching the edge of the acromion process with a narrow. 
but flat articylating surface : both surfaces, viz. of the acromion and 
of the clavicle, are covered with a thin articulating carti jer oan 
subjects a moveable cartilage is also found here : it is a regular joint, 
and is very seldom obliterated ; yet its motion, though continual, is 
not very free; it is rather a shuffling and bending of the scapula upon 
this. bone, favouring the play of the other joints: it is secured first by _ 
ament, which is in itself delicate and thin, but which is 
strengthened by many ligamentous bands, which pass (over the cap- — 
sule) between the clavicle and the acromion process ; the clavicle, as 
it over the point of the coracoid process, is tied down to it by 
__ ligaments of considerable strength ; one comes from the root of the 
~coracoid process to the clavicle, and is called L1GAMENTUM COMMUNE 
conorpEs ; another from the point of the coracoid process, is implanted 
the lower or inner edge of the clavicle, and is named L1gGaMENTUM 

E TRAPEZOIpES—trapezoid, on account of its square form, and 
commune, because it goes from the scapula to the clavicle; while 
porn: ligaments, going from one process of the scapula to another, are 
| proper or peculiar ligaments of the scapula. The tigamENTUM 
free TRIANGULARE stretches from the coracoid process to the 
“acromion process of the scapula. The LIGAMENTUM SCAPULE PRO- 


¥ 


PRIUM POsTERIUS is of less importance, being that which completes the ~ 


notch of the scapula into a hole, and gives. attachment to the omo- 
hyoideus muscle, 
 acromion scapule is sometimes separated from the end of the 
clavicle, and the accident may be mistaken for a dislocation of the 
Jumerus, 
The sternal extremity of the clavicle is sometimes dislocated. A 


* 
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case presents to me while this is going to press. It is an accident very 
easily distinguished, for the great tubercle on the end of the bone 
rises like a tumour, and the part of the mastoid muscle arising from 
it is also raised, and seems as if, by its contraction, it pulled up the 
bone. 


SHOULDER-JOINT, cen ie 
. ce 

The sHouLpER is one of the most beautiful joints, loose and moveable, 
very free in its motions, but very liable to be displaced. To form this 
joint, the humerus has a large round and flattened head ; the cavity of 
the scapula,* which receives this head, is oval, or triangular, small and 
very shallow ; it is eked out with a thick cartilaginous border, which 
increases the hollow of the socket, but still it is so shallow, that the 
humerus cannot be so truly said to be lodged in the glenoid cavity as 
to be laid upon it. Its capsule or bag is very loose and wide, coming 
from the edges of the glenoid cavity, and implanted round the neck of 
the bone ; the joint is richly bedewed with synovia, which is partly 
secreted by a fimbriated organ, the common organ for this secretion. 
through all the joints; and by a thinner exudation from those extreme 
arteries, which terminate with open mouths, upon the internal surface 
of the capsule. 

By the shallowness of its socket, and the largeness of its head, by 
the looseness of its capsule, by all the forms and circumstances of its 
structure, the shoulder is exceedingly loose, and very liable to be dis- 
placed: it has this loose structure, and superficial socket, that its 
motions may be free, but seldom is there any great advantage gained in 
the human body, without a counterbalance of weakness and danger ; 
and every where in the limbs we observe that a joint is weak and liable 
to luxation in proportion as its motions are free and large. Yet the 


shoulder-joint is not without some kind of defence ; its socketis shallow, __ 


but it is guarded by the largest projecting processes in all the body, by 


the acromion projecting and strengthening it above, and by the coracoid | 


process within; its hgament is lax, easily torn, and useful rather for 
confining the synovia, and keeping the head of the humerus op 

to its proper cavity, than in securing the joint by any strength it has: 
therefore a ligament extends from the coracoid to the acromion pro- 
cess (LIGAMENTUM PROPRIUM TRIANGULARE SCAPULZ), which com- 
pletes the defences of the joint above, and at its inner side. The cap- 
sule is perforated by the long tendon of the biceps muscle,} to arrive 
at which it takes a long course through a sheath which passes over the 
groove in the bone which lodges the tendon; and there comes also 
from the point of the acromion process an additional ligament, which 
adheres to the capsule: but the circumstance from which the chief 
strength of the shoulder-joint is derived, is the insertion of the four 
muscles which come from the scapula close round the head of the 
bone, so that they adhere to the capsular ligament, pull it up to pre- 
{ ; acm 


* It is called a glenoid cavity, from the Greek name of a joint, and the name is not 
absolutely appropriated to the scapula. 
_ } The capsular membrane is perforated, while the fhin synovial mémbrane is reffect- 
ed upon the tendon. 
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vent its being checked in the motions of the joint, strengthen it by 
their thickness, for they are spread upon it: and the contraction of the 
muscles holds the humerus in its place: their total relaxation (as in 
certain cases of weakness) suffers the humerus to drop away from the 
scapula, without any fall or accident, forming what we are accustomed 
0 call a luxation of the humerus, from an internal cause; and the 
sulder cannot be luxated by a fall, without such violence as tears up 
_ the tendons of these muscles. We must add to this anatomy of the 
joint, that it is surrounded by numbers of burse or mucous bags: one 
under the tendon of the subscapularis ; one under the short head of 
the biceps muscle ; one between the coracoid process and the shoul- 
der-bone ; and one under the acromion process of the scapula, ex- 
ceedingly large : and these are so fairly parts of the joint, that very 
commonly they open into it with communications, either perfectly _ 
natural or at least not hurtful, either originally existing, or formed by — 
continual friction. It should also be remembered, that the long ten- 
dinous head of the biceps muscle comes from the margin of the socket, 
directly over the ball of the os humeri, and through the capsule, and 
answers the purpose of a ligament. 


Lv 
“+ 


RECAPITULATION OF THE LIGAMENTS ABOUT THE SHOULDER. 


‘Phe’ most frequent dislocation is that of the humerus from the’ 
_ glenoid cavity of the scapula. . 
aah ee 
or 4 ELBOW. 
The gtzow-soryr is formed by three bones; the humerus, radius,: 
and ulna: the ulna bends backwards and forwards upon the shoulder: 
bone ; the radius bends upon the shoulder-bone along with the ulna ; 
it always must accompany the ulna, but it also has a motion of ifs own,- 
rolling in cireles ; its round button-like head rolling continually with 
its edge upon a socket in the ulna, and with its flat face upon the tuber- 
cle of the humerus. The whole composes one joint, and is enclosed 
in one capsule ; the bones’ accompany each other in their luxations, as 
well as in their natural motions ; the ulna is never dislocated without 
the radius being also displaced ; a circumstance which is but too little 
noticed, and, so far as I remember, hardly:considered or known. 
-The radius and ulna are united principally by the 1~reRossEoUs LiGat 
MENT, which, as it extends in the whole length of the bones, has great 
strength. Towards the elbow this ligament is deficient for a space, 
. and it is perforated by vessels. The cuorDA TRANSVERSALIS CUBITI 
) is an oblique slip of ligament which passes from the tubercle of the 
ulna obliquely downwards and across to the tubercle of the radius. 
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‘The gencral carsue arises from the humerus, from both the tuber- 


cles, and all round the two hollows which receive the olecrano ne 
coronoid processes of the ulna ; it is implanted again into the tip of the 
olecranon, and all round that sigmoid cavity of the ulna which receives 


_ the lower end of the humerus, and all round the edge of the coronary 


process. It is also fixed round the neck of the radius ; it comprehends, 
in one bag, the humerus, radius, and ulna ; and unites them into one 
joint, performing two motions, viz. flexion and extension by the ulna, 
and rolling by the radius ; the joint is lubricated by synovia and by fat,* 


which is found chiefly about the olecranon : and the bones may he 
further secured, additional ligaments are spre: ‘upon them, which 


are all without the common capsule of the joint lying upon it, and 
strengthening it at the necessary points. pee 1054 

_ 1. There is the common capsule enclosing the whole. 2. It is the 
form of every hinge-joint (and this is one of the purest) to have its cap- 
sule strengthened at the sides: and the sides of this, the elbow-joint, 
are strengthened by two fasciculi, or ligamentous heads, which, coming 
from the tubercles of the humerus, spread a little upon the capsule, 
and adhere to it like part of its substance. One, from the outer con- 
dyle, spreads upon the neck of the radius, and sends a strong division 
to be attached to the rough spine of the ulna, which. is near.the lesser 


sigmoid cavity of the ulna. This is of course the EXTERNAL LATERAL 


tigAMENT. Another ligament, from the inner condyle of the humerus, 
goes upon the inside of the capsule and strengthens it there : it is im- 
planted in the prominence on the inner edge of the coronoid process 
of the ulna, and is named the INTERNAL LATERAL LIGAMENT.| The 
continual rolling motion of the radius requires a peculiar ligament, and 
this peculiar ligament of the radius is named LIGAMENTUM CORONARIUM, 
or ANNULARE, because it encircles the neck of the radius; ANNULARE 
or ORBICULARE, from its hoop or ring-like form ; it is a very strong and 
narrow stripe or band, which arises from that part of the ulna where 
the radius rolls upon it, and surrounds the radius, making at least two 
thirds of a circle ; and so having turned over the neck of the radius, is 


inserted into the opposite side of the ulna. This is commonly described — 


. 


as a distinct ligament surrounding the neck of the radius, and having: 


the common capsule implanted into its upper edge ; babe ray it is 
like the others, a thicker band of the common capsule, bi 
tinction much more particular here by the contrast of the great thick- 


ness of the coronary ligament, and the extreme thinness of the capsule _ 
at the fore part : for the capsule of every hinge-joint is strong only at its _ 


sides ; other bands from the outer condyle, and from the coronary pro- 
cess of the ulna, strengthen this ligament of the radius, and are known 


* The oil contained in the adipose membrane never exudes in the living body, and 
cannot lubricate. ‘ 

} I see another ligament behind the internal lateral ligament, viz. arising from the 
external condyle, and inserted into the side of the olecranon. . There are in truth two" 
internal lateral ligaments, and their operation is not merely to confine the motion of 
the joint laterally, but to check the flexion and extension of the arm; the one being 
made tense by the flexion, the other by the extension of the fore-arm. 


with a dis- F 
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by the general name of accessory LIGAMENTs of the coronoid ligament, 
as the lateral ones are known by the name of accEssoRY LIGAMENTS to 
the capsule.* 


; ; RECAPITULATION. 


1. Membrana Capsularis, 

2. Ligamentum Laterale Internum. 
S. Ligamentum Laterale Externum. 
4, Ligamentum Orbiculare. 

5. Ligamenta Accessorias 


The ulna is sometimes dislocated from the trochlea of the humerus: 
The head of the radius may be separated from the lesser sigmoid cavity 
of the ulna. But this part of the ligamentous apparatus of the joint is 
more apt to be sprained, to swell, and thence be mistaken for disloca- 
tion of the head of the radius. 


WRIST. 


The weisr is one of the most moveable joints in the body, having 
the strength of a mere hinge-joint : (because it is almost a strict hinge; 
by the connection of the long ball of the carpus with the long hollow 
of the radius,) and having, at the same time, all the properties of the 
most moveable joint by the free turning of the radius, without the weak- 
ness which is peculiar to the circular and free moving joints. Thesé 
distinctions divide the wrist-joint into its two parts. 

1. The articulation formed by the sc¢aphoid and lunated bones, 
which form an oval ball of articulation, and the great scaphoid cavity 
of the radius which receives this ball: the end of the ulna does not 
properly enter into the cavity of the wrist, but its end, or little. round 
head, is covered with a moveable cartilage, and that cartilage represents 
the end of the ulna. It is called carriLaGo INTERMEDIA TRIANGU- 
raAris. Now, this first joint, viz. of the scaphoid and lunated bones, 
the head of the radius, and the moveable cartilage which represents 
the head of the ulna, are surrounded by the general capsule or bag of 
the joint. The capsule arises from the ends of the radius and of the 
ulna ; from the styloid point of the one, round to the same point of the 
other; and is implanted near the lower rank of the carpal bones : 
though it adheres first to the scaphoid and lunated bones, it passes them 
_ going over all the bones of the carpus, especially in the palm, so as to 
+ add strength to their peculiar ligaments ; and in the palm, the tendons 
_ for the fingers run over it: so it forms on one side an additional liga- 

ment for the carpus ; on the other, it forms the floor of the tendinous 
sheath, a smooth and lubricated surface for the tendons to run upon. 
This general ligament is strengthened by particular ones coming from 
the styloid processes of the radius and of the ulna, which spread uport 


* But the capsule ought to be called membrana capsularis ; it is not a ligament, and 
- these which are called accessory are proper ligaments. The ligament which is on the 
fore part of the joint, and which runs towards the Ligamentum Annulare is ly 
called Ac | Annuli Anticum ; it crosses from the ulna to the external condyle ; 
and another coming round from the olecranon, and being on the back of the joint Ae- 
‘cessorium Annulare Posticum. 
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the bones of the carpus, and may be described as lateral ligaments ; for 
although the wrist-joint is not accurately a hinge, yet it partakes most 
of that character, and the ligaments are strongest at the radial and 
ulnar edges of the wrist. But there are so many irregular points of 
bone about the wrist, that the little fasciculi, with which this capsule is 
covered and strengthened, are innumerable. Within this joint, and 
stretching from the groove between the scaphoid and lunated bones, 
there is an internal ligament of a soft and pulpy nature ; it is named 
LIGAMENTUM MucosuM ; but the very name shows, that it is less valu- 
able as a ligament, (since the joint is already well enough secured,) 
than as aconductor for the lacunz or ducts which separate the synovia. 
2. The articulation by which the hand performs all its turning 
motions is that of the radius with the ulna: this is set apart altogether 
from the general articulation of the joint. The lateral cavity of the 
radius receives the little round head of the ulna; they are enclosed 
in their own peculiar capsule, which is so loose about the bones, that 
although it is a regular capsule of the common form, it has the name 
of MEMBRANA CAPSULARIS SACCIFoRMIS. Thus there is one joint within 
another ; a moveable cartilage between them, and the capsule of the 
one, the more moveable joint, peculiarly wide, and not so strong ; 
all which should be considered in thinking about luxations of the 
wrist. 
The carpal bones are connected with each other so very closely, 
that the name of joint can hardly be used. ‘They are rather fixed than 
jointed together. Each bone has four smooth articulating surfaces, by 


which it is united to the adjoining bones. The first two bones form 


the great ball of the wrist ; the second row again is united with the 
first, by a sort of ball and socket; for the os magnum, which is the 
central. bone of the second row, has a large round head, which is re- 
ceived into the lunated hollow of the os lunare, which is the central 
bone of the first row. The first row is thus united to the second, by a 
distinct and general capsule, in addition to which each single bone is 
tied to the next adjoining, by a regular capsular ligament within, and by 
flat cross ligaments without, or rather by many bundles of ligaments, 
which cross each other in.a very complicated manner, and the little flat 
and shining fasciculi give the whole a radiated, or star-like form.* 


But there is a very particular ligament which descends from the styloid — 


process of the ulna to the carpus, the use of which will be understood, 


if we rest upon our hands, for then the whole weight of the body is 


sustained by it. 


The metacarpal bones are also joined to the carpal in one row, bya 
line of joints, which are as one joint: besides their common capsule, 


the metacarpal of each finger has its peculiar ligaments proceeding in 
a radiated or star-like form from the carpal bones, and going out broad 
upon the metacarpal bones, and so numerous, that each metacarpal 
bone is securely tied by ligaments to one or two of the bones of the 


* These are the nts which are really so unimportant to the anatomist, or to. 


the surgeon, but which are so laboriously described under the titles of L1IGAMEN TA, BRE+ 
ViA, OBLIQUA, TRANSVERSARIA, and PROFRIA ossium carpi; for they do in fact cross 
and transverse the carpus in every possible direction. : * 


* 
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carpus ;* and at their h where the fingers are implanted pen 
pe ag e knuck' ey are a tied by flat ligaments, which 
; head to head of the i ta st binding them together, 

a eithe , 80 as to make a hollow 


bending towards eac 


but no such wide motion as might assist the fingers ; 


oo. upon which the fingers stand and oe 
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bin) ints Sof the fingers are formed by round heads in the upper 
end ne row of bones, and by hollow sockets on the lower ends of 
the next row ; each joint is qualified by the round form of its head, to 
m be a circular onl free moving joint ; but it is restricted by the foie of 
- 2 nents, to the nature of a hinge-joint; for each finger-joint is 
ncluded first in a fair round capsule, or bag, of the ordinary form, but 
sule is strengthened by very distinct lateral ligaments upon its 
yhich lateral ligaments form the chief strength of the joints ; 
> these ateral ligaments the joint is strengthened by a broad fascia, 
or sheath, which comes from the tendons of the interossei muscles, 
covers the back all the fingers, which is especially strong over the 
. One ‘the apparatus of the wrist-joint is the smooth and 
bricated php in which the tendons of the ‘fingers run. It is 
in part by the outer side of the capsule of the wrist, and in hen 
vat bridge of ligament which proceeds from the four corner ) 
carpal bones. This sheath is lined with a delicate and s 
Tait ion of the common tendinous membrane, i fully bede: 
wi mucus, and is fairly to be ranked with the burse mucose, 
ed, like them, a shut sac. But it is farther crossed i 
manner by partitions belonging to each flexor tendon, that each of 
them or be said to have its appropriated bursa mucosa, And these 
. > prevent the bad ct jf mY of friction, are put both 
oss t ndons, and also between ‘the 
at the deeper one, and again 
tendons thumb. 
ra ame Ww: tl ns, a they run along the 
ingers, may ider > apparatus oie 


the palm of the hand, 


re, | e whie sear 
h the first a ts a the fingers, and then other lon, 
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; AR) ALIA, RECTA, PERPEN LARIA, &e. 


ed the LIGAMENTA INTEROSSE A, 


- 


300 JOINTS OF THE aie 


dinal burse begin from the first joint of the fingers, and go all along 
them to the last joint, forming asheath for the tendons to run in, which 
does at once the office of a strong ligament, binding them down in 
their places, and which is so lubricated on its internal surface, as to 

- e necessity of other burse. These sheaths are thieker in cer- 

_ tain points, so as to form cross rings of strong ligament ; but the 
common sheath, and these thicker rings, still form one continued 
canal; these are named the sHearHs and ANNULAR LIGAMENTS, OF 
CROss LIGAMENTS* of the fingers, and are of the same nature with the 
burse. Besides these, there are no distinct burse on the fingers, but 
there is one of considerable size at the root of the thumb. 


JOINTS OF THE THIGH, LEG, AND ANCLE, 


OF THE HIP-JOINT. 

Fue acetabulum, which is rough in the naked bone, is naturally 
lined with a thick and very smooth cartilage. The head of the thigh- 
bone is covered with a similar cartilage, also very thick and smooth ; 
and these cartilages almost fill up that deep dimple which is seen in 
the centre of the head of the thigh-bone, and smooth that hole which 


at 


is formed in the centre of the socket, by the meeting of the several — 
pieces of which it is composed. The socket is not only deep in its — 


bones, but is further deepened by the cartilage which tips the edge of 


the socket, and which stands up to a considerable height. The socket 


is imperfect at that side which looks towards the thyroid hole; the 
bony edge is entirely wanting there, and the space is filled up by a 
strong cartilaginous ligament, which goes across this gap, from the 
one point to the other, and from its going across is named the LIGA- 
MENTUM LABRI CARTILAGINEI TRANSVERSALE.{| The capsular ligament 
of the hip-joint is the thickest and strongest of all the body. _ It is, like 
other capsules, & reflection and thickening of the periosteum; the 
periosteum coming along the outside of the bone, leaves it at the edge 


of the socket. The periosteum, or rather perichondrium from the 


inside of the socket, comes up to the edge, and meets the outer layer. 
They unite together, so as to form the general capsule enclosing the 
ring-like cartilage which tips the edge of the socket between them. 
This ligament encloses all the bones from the edges of the socket to 
the roots of the trochanters, embracing not only the head, but the neck 
of the thigh-bone. The outer plate, continuous with the periosteum, 
is thick and strong, and js assisted by much cellular substance con- 

a 7 « 


* LIGAMENTA VAGINALIA, LIGAMENTA CRUCIATA, PHALANGUM, &e. 

t Vide Monro’s Burse Mucose. 
_ | This ligament is double, that is, there is one on the inside of the edge, and on 
the outside ; thence it is often reckoned as two ligaments, Viz. LIGAMENTUM TRANS~ 
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of the ball of th 
. Tt has a irs sn 
d in the socket exactly at that place where the sev 
‘ocket , forming a triangular ridge, which gives this rid 
picks to the central ligament. It has three angles, and three flat 
It is broad where it arises from the bottom of the socket, is about an 
inch and a half in length, grows narrower as it goes sucreninareni. 
head of the bone, and is almost round Wheret it is implanted into the | 
— in the head of the thigh-bone, at which point it is so fixed as to 
leave a very remarkable roughness in the naked bone. But round the 
roots of this ligament, and in the bottom of the socket, there is left a 
pretty deep hollow, which is said to be filled up with the synovial gland. 
It is wonderful how easily authors talk of the synovial gland, as if they | 
had seen it; they describe very formally its affections and diseases, as 
when hurt by a blow upon the trochanter ; yet there is no distinct gland 
ihe ‘There is a fringed and ragged mass lodged in the bottom 
"the sock et, hanging out into the hollow, and continually rubbed by 
_ the ball of the thigh-bone in its motions: the fringes and points cer- 
tainly” are ducts from which we can squeeze out mucus ; but it igo | 
s proved that they belong to a synovial gland, and it looks ra 
% : the lucts were themselves the secreting organ, like the lacunz, or 
es: Bricous 8 in the tongue, or in the urethra, vagina, esophagus, and 
other hollow tubes, Such a structure is fitter for suffering the strong 
ressure and continual action of the thigh-bone, than any determined 
ind. We see, then, nothing but mucous ducts of a fringed form, | 
ging down from ‘this hollow in the cavity of the joint, a quantity of © 
: d ipanying these fringes, and a pappy mucous membrane, : 
ese fring ges and fatty membranes orderly, and in their places, 
em so to the angles of the triangular ligament, that 
must move with the motions of the joint. This mucous 1 
ote which keeps these fatty fringes orderly, has two or three st 
es py rent directions, whence they are named the McaMereA 
entula masse adipose glandulosa ; and this m 
the continued inflection of the ‘deer eee nal la 
te 


| lines the socket, but is 

3 globe of the thigh-bone, oan: 
4 inges of the same kind are 
a neck of the thigh- 
; tthe angle | ‘is implanted in tee 
| he great troc Hy ni or from these mucous 

. ag ee Sears be mixed and blended fork nm 
J jt he Sn Yes "4 

in the thickest and strongest in the 


sr is further strengthened 
‘it vor ry sor endinous or ligamentous 


302 “ JOINTS OF THE 
+ . 
> 


substance condensed, comes down from the lower spinous process of 

the os ilium, and spreads out over the capsule, and strengthens it very 

much on its fore part; the smallest of the glutei muscles adheres to 

the capsule, and strengthens it behind ; the psoas magnus and iliacus 
_internus pass by the inner side of the capsule, and though they do 

not absolutely adhere to it, they deposite much cellular substance, 
_ which is condensed so as to strengthen the capsule, forming at the 
- same time a large bursa mucosa, between their tendinous fibres and 
the joint. That tendon of the rectus muscle which comes from the 
margin of the socket, lies upon the outer side of the capsule, adheres 
to it, and strengthens it. The security of the hip-joint seems to 
depend more upon the strength of its capsular ligament, than that of 
almost any other joint. 


RECAPITULATION OF THESE LIGAMENTS. 


1, Ligamentum Capsulare. 

2, Ligamentum Accessorium Anticum. 
3. Ligamentum Teres. 

4, Ligamenta Labri Cartilaginei. 

5. Ligamentula Masse Adipose. 


The head of the thigh-bone is subject to dislocation upward «na 
Fe 


outward, and also to displacement downward and forward. 
THE KNEE-JOINY. 


The knee-joint is one of the most superficial joints, and one of the 
_ weakest so far as relates to the bones, for the flat condyles of the thigh- 
_ bone are merely laid upon the flat head of the tibia. There is here 
no fair cavity, receiving a large head, as in the jomt of the hip; no 
slighter ball and socket, as in the fingers; no strong overhanging 
bones, as in the shoulder ; no hook-like process, as inthe ulna. "This 
is not a hinge-joint, like the ancle, secured between two points of 
bone. We do not find the means of strength in its bones, but in the 
number, size, and disposition of the great ligaments with which its 
bones are joined ; by virtue of these ligaments it is the strongest joint 
of the human body, the most oppressed by great loads, the most exer- 
cised in continual motions, yet less frequently displaced than any 
other. But this complication of ligaments, which gives it mechanical 
strength, is the very cause of its constitutional weakness, makes it 


very delicate, and very liable to disease. 

The bones which compose this joint are the tibia, thigh-bone, and 
patella ; andthey are united by many ligaments, both within and with- 
out the joint, ) 


goes downwards by the sides of the condyles; from this origin it is 
inserted into all the edge of the rotula, and in such a way as to keep 
the rotula properly without the cavity of the joint, the capsular liga- 
ment going over its inner surface, and lining it with a smooth and 
delicate coat. It is fixed below into all the circle of the head of the 


ks 
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tibia, and thus completes its circle, embracing all the bones. This 
capsule, naturally so thin and delicate, is made up from all. the sur- 
rounding parts to a considerable thickness ; first, it is covered behind 
by the heads of the gastrocnemii; at the sides, by the biceps, and 
other muscles of the hamstrings; on its fore part, it is strengthened 
by the general fascia of the thigh, which goes down over the knee, 
and being there reinforced both by its adhesion to the bones, and by 
the broad expansion of the vastus internus, sartorius, biceps, and 
other muscles, which go out over the patella, it adheres to the capsule, 
and makes the whole very strong; besides which, there is a ligament, 
which, lying in the ham, upon the back part of the capsule, is named, 
in compliment to Winslow, L1gamENTUM Posticum Winstown. , It is 
a. ligament somewhat resembling the lateral ligaments of the elbow. 
It arises from the outer condyle, goes obliquely across the back part 
of the joint, adheres to it, and strengthens it ; but often it is not found 
at all, or in such straggling fibres as cannot be accounted a ligament.* 
It is manifest that the knee requires some such additional ligaments 
behind, to serve as a check, and to prevent its yielding too far. 

2. The knee, as being a hinge-joint, has strong ligaments at the 
sides, and here the lateral ligaments are particularly distinct, and can 
be raised from the capsule ; on the inner side of the joint, there comes 
down from the internal condyle of the thigh-bone, a broad flat liga- 
ment, which is fixed into the inner head of the tibia, and is named 
the internal lateral ligament ; on the outside of the knee, there de- 
scends from the tip of the outer condyle a much stronger ligament, 
not quite so flat, rather round: it extends from the condyle of the 
thigh-bone to the bump of the fibula whieh it embraces. It is a little 
conical from above downwards ; it is from two to three inches in length, 
and is named LIGAMENTUM LATERALE EXTERNUM LONGIUS, to dis- 
tinguish it from the next ; for behind this first external ligament, there 
arises a little lower from the same condyle, along the outer head of 
the gastrocnemius muscle, a ligament which is called the LIGAMENTUM 
LATERALE EXTERNUM BREVIVs, and it is not shorter only, but so spare 
as not to be easily distinguished, not having the true form of a lateral 
ligament coming down from the condyle, but of a mere strengthening 
of the capsule, coming upwards from the knob of the fibula.t 

“3. The joint is still further secured by internal ligaments which are 
within the cavity of the joint ; they are named the cRUCTAL LIGAMENTS 
of the knee.. ‘They arise between the hollow of the condyles of the 
thigh-bone, and are implanted into the back part of the middle rising 
of the tibia: they lie in the back part of the joint, flat upon the back 
of the capsule, and the one crossing a little before the other (but yet 
in contact with each other, at the place of crossing); they are dis- 
tinguished by the names of ANTERIOR and POSTERIOR CRUCIAL LIGA- 
MENTS. , 

The rosrerior crvuctat ligament is more perpendicular ; it arises 
from the hollow between the condyles of the thigh-bone, and is im- 
planted into a roughness on the back of the tibia, between its two 


* Often it is irregular, or in straggling fibres ; but I have never found it wanting. 
} Some strong, but ij accessory ligaments go down to that part of the head of 
the tibia whieh is before the head of the fibula. r 7 


p one igoes 0 
_ the other goes directly down behind the joint ; and of course when 
the knee is bended, the posterior ligament is extended; when the leg 
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“eup- like hollows, Mes behind the tubercle which divides these baddies 


from. each . While the posterior arises rather from the internal 
@ ANTERIOR LIGAMENT arises properly from the external 
, passes obliquely over the tuber, in the articulating surface of 
bia, and terminates in the cup-like hollow. ‘The effect of these 
x al is more particular than is commonly observed; for the 

liquely out over the articulating surface of the tibia, while 


brs gectohed out, the anterior ligament is extended ; ‘they both are 

‘s upon the motions of the joint: the anterior ligament prevents 
bai - going too far forwards, the posterior ligament ieee A it 
being too much bent back upon the thigh.* 

4, The most admirable part of the mechanism of this joint, issthen 
two SEMILUNAR CarTILAGEs. ‘They are so named from their semi- 
lunar form ; they lie upon the top of the tibia, so as to fill up each of 
them one of the hollows on the top of that bone. They are thicker 
towards their convex edges, thinner towards their concave edges ; 
ee end by two very acute and long horns, named the connua of the © 

nated cartilages. In short, they resemble the shape of the label 


i we put round a wine decanteri; ; and the two horns are tied to 
= tubercle, or ridge that stands in the middle of the articular surface. 


of the tibia, and consequently they are turned towards each other, so 
as to touch in their points. There are here, as in the other joints, 
masses of fat enclosing the fimbriated ends of the mucous ducts. 
These fimbrize, and fatty bundles, are formed chiefly round the cir- 


) Sige fies of the patella, commonly surrounding it with a complete: 


e; they are also found at the back of the cavity, about the crucial 


- ligaments, and in all the interstices of the joint; the fatty bundles. 


filling up the interstices, protecting the mucous ducts from more vio- 
lence than what is just necessary to empty them, and perhaps mixing. 
their exudation with the mucus of the ducts. 

These masses of fat le covered by the delicate internal adilages * 
the capsule, and the mucous fimbrie project from it. 4 

The inner surface of the capsule is so much larger than the pani 
\eiseh i lines, that it makes many folds or lurks, and several of these. 
are distinguished by particular names. Thus, at each side of the 


patella there are two such folds, the one larger than the other, whence 


they’ are named LIGAMENTUM ALARE MaJus, and LIGAMENTUM ALAR, 
ers: an "These two folds are like two legs, which join and form oné. 
e fold, which runs across in the very centre of the joint, viz. from, 
‘lower end of the patella to the point of the thigh-bone, in the 
mnie bane the condyles. It -keeps the looser fatty bundles and 
fimbriated ducts in their place (viz. the hollow between the condyles, 


where they are least exposed to stig? ; thence it has been Ren, 


+ "There i is not attention enough paid | to the ores of these ligaments from the fi on 
for it is the origin from he thigh-bone which determines their operation. e pi 
rior ligament comes from the root of the internal condyle, and depth of the semil: 


| 
Pe 


notch, anterior to the centre of motion of the lower head of the femur on the tibia ‘it - 


is consequently stretched in extending the leg. The anterior ligament arises from 
root of the external condyle, posterior to the centre of RHRERS itis consequently tr 
in the flexion of the knee-joint. + he 
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joint ; i Jigamer ws perichondri 
comes off ‘from the ridge of he dias es iethe horns of the 
,,lunaltcartilages, moves over the cartilage, so as to give them 
t and at the point where it first touches the horns, it forms 
i ears two for the horns of each cartilage 
the four points of the lunated cartilages are ti 
MENTA CARTILAGINUM LUNATARUM, or more Si 
adhesions of the lunated cartilages. ‘There is a little ship of ligame 
which goes round upon the fore part of the knob of the tibia, ar 
the fore parts of these two cartilages to each other. It i 
LIGAMENTUM TRANSVERSALE COMMUNE, because it goes across. 
. the fore edge of the one cartilage to the fore edge of the ie ee and 
_ because it gs equally to each ; but for their further security, these 
cartilages also adhere to their outer circle, or thick edge, to the in- | 
ternal surface of the general capsule of the joint by the ligamentum — oe 
coronarium, and that again adheres to the lateral ligaments which are — Pe 
_ Without it; so that there is every security for these cartilages beng = 
- firm enough in their places, to bear the motions of the joint, a ‘yet 
loose enough to follow them easily. 

_ This joint has the largest burse mucose of all, and these perhaps = the 
moat frequently diseased. There is one bursa ‘above the patella, be- 
tween the common tendon of the extensor muscles and the fore part 
of the thigh-bone, which is no less than three inches in length, There 
_is a smaller bursa about an inch below the patella, and under | 
ment of the patella, protecting it from friction, upon the head 
tibia. These burse, I am persuaded, are often the seat of d 
when it is judged to be in the joint itself. But the truth is very 
known ; for if a swelling appear under the patella, projecting diate 
sides, and raising the patella from the other bones, we are sure that 
must be in the main cavity of the joint: but if swellings appear above 
and below the patella, then there is reason to believe that these belong 
to the | ‘great bursz, which are placed above and below the patella, ‘ 
complaint which is far less formidable than a swelling of the joint itself’: 
I would almost say, easily cured ; for openings into these burse, though — 


they should be avoided, are less dangerous than openings into the jo 

It is from mistaking such tumours for collectadis’ in the capsule alk a> 
that authors speak of openings into the joint as a familiar or easy thing, ms 
or think that they have done such operations allt, wh ‘probably i? 
they were puncturing the bursx only.* wan he ae + 


uscles, 

anc er the ligament of the patella : they are of the sa ; ubstance » 
“ith the capsule of the joint itself ; they lie over the capsule, united tm, « 
jubstance, and the bundles of fat which are disposed 1 irregu- 4 ¥ 

the joint, belong partly to the bursa and partly to the eap- 

nd projecting into the cavity of the burs, while the other 

me fatty bundles projects into the cavity of the joint, , 

ee-joint, which is the most important in all the body ; 


eat burse and the joint always communicate largely ; and that 
-. ‘inuous “surface, the opening of the burse won be bighly 
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vi Roe most oppressed'by the weight of the trunk, and by the accidental 
t loads which we carry ; the most exercised in the common motions of 

the body, and the most liable to shocks and blows, which is the most 

perfic al.and the weakest in all that respects its bones, i is the. -— 
in ‘its: jigaments, and the most perfect in all the provisions for 


i 

4 ” & #1, The great CAPSULE of the joint encloses the heads of the bone, 
| secretes (in. part) and contains the synovia; lines the joint with a 
smooth and delicate membrane, and, by turning over all the parts, and 
*. Zi adhering to them, it forms the perichondrium for the cartilaginous 


‘cartilages of the joint. 

. 2. This capsule, which is exquisitely thin, and which was formed 
for other uses than for giving strength to the joint, is surrounded on 
all sides with such continuations of the common fascia, and such par. 
ticular expansions of the ham-string and other muscles, as by ad ating 
outwardly successive layers to the capsule, brings it to a peat 
degree of strength. 

3. The capsule having no stress upon its fore part, is very thin upon 
ee fore part, viz., at the sides of the patella, but is strengthened at the 
sides by fair and ‘distinct ligaments, going from point to point of the 
NY: three great bones, and so large and particular as to deserve, more than 
any others in the body, the name of LATERAL LIGAMENTs ; at the back 
part of the joint, the saine strength is not required as at the sides ; yet 
at it must be stronger than at its fore part, wherefore it is strengthened 
by the additional bands which are sometimes general and confused, 
ee but often so perfect and distinct, as to be known by the name of the 
Ces "POSTERIOR LIGAMENT of wINsLow ; and as the lateral ligaments pre- 
ve nt all lateral motions, this strengthening of the capsule serves ce a 
-check-band behind. 

4. It is only in the greatest joints that we find the additional security 

of INTERNAL LIGAMENTS, and the only joints where they are perfect, are 
- the joints of the hip and of the knee ; the former having its round, or 
n rather triangular ligament, which secures the great ball of the thigh- 
bone, and fixes it in its place ; the latter having its crucial ligaments, 
* which, coming both from one point nearly, and going the one over the 
a ~ face of the tibia, and the other down the back of that bone, serve the 
_ double purpose of binding the bones firmly together, and of check- 
ing the larger and dangerous motions of the joint, the fore ligament 
___ preventing it going too far forwards, and the back ligament preventing 
it bending too much. 
j 5, A Movine carritace for facilitating motion and lessening frie- 
tion is not common, but is peculiar to those joints whose motions are 
very frequent, or which move under a great weight ; such are the inner 


head of the clavicle, the articulation of the jaw, and the joints of the — 


' wrist and of the knee ; and it is in the knee that the moveable carti- 
is lages have their most ‘perfect forms and use, are large and flat se 


lunar, to correspond with the forms on the head of the tibia ; ; thicker at 
ks their outer edges to deepen the socket ; and though moveable, yet so 


_ tied with ligaments, as never to go out from their right place. 
_ And, 6. The mucous folicular bundles of fat,and the burse. 
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heads of the bones, and the covering and ligaments for the moving - 
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vei ch complet the re lbicating apparatus of the joint, and 
sare pepinagh which b both conduct the mucous fringes < 

fons in the place, are more perfect in the knee, and greater i 
ay: Der and size, than in any dir é 
: i es well call this the 


ost omplicated, : and (by diy and melan * = 
be the most delicate _ of ve 


LIST OF THE LIGAMENTS OF ' 


“Batra to the tail these : 
we & Ligamentum Patell. “ 
a seal 2. Ligamentum Laterale Internum. oe 
is 3. Ligamentum Laterale Externum Longum. 
Bs 4: Ligamentum Laterale Externum Breve. 
5. pesracitias Posticum Winslowii. 


og Ae St er Ligament Mucosum. ; agen os 
re ake 7. Ligamentum Alare Majus. mare 

a Ligamentum Alare Minu ee 

9, 10. Ligamenta Crucialia. he oa 

11. Ligamentum Coronarium. : 

12. Ligamentum Transversale. < 

13, 14, 15. Ligamenta Cornuum Cartilaginum Senilunarium, 


nk The most frequent accident to this joint is the sprain of 
lateral ligament. sig bo 


; FIBULA. 
The FIBULA is a support to the tibia inits various accidents Fs 
a broader origin’to the muscles, and it is the chief defence of the an 
joint. It has no motion upon the tibia ; the best authors spec 
as a symphysis, which classes it with the j joinings of the pelvis 
cludes it from the list of true and moveable joi It 
the tibia by a sort of flat cartilaginous surfacé’ upon either 
it is merely laid upon the tibia, not sunk into it. It ig tied by 
capsule : it has no particular ligament for itself; but is strengt 
the external lateral ligament of the knee, which adh er 
>, and by the insertion of the biceps tendon, which is. 
‘ 4nto this point, and which spreads its expanded tendon over 
part of the tibia, and holds the bones together ; and the firmness of 
the fibula is further secured by the great interosseous ligaments ich 
goes from bone to bone. ‘Towards the head of the bo interos- 


apne Setcvent i is deficient. an ts, 
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Rete. 4 , 
ANCLE-joint owes less of its strength to ligaments than to the 
r forms of its bones ; for while the strong lateral ligaments of 
e guard it so that it cannot be dislocated till they are torn, the 
the tibia and fibula so guard the foot, that when luxated 
> often broken. First, the fibula isso connected with 
lower end, that they "form together one cavity for re- 


seiv salus, with two projecting points, the fibula g the 
_ outer anele, and ‘the tibia forming the process of the inner .: the i 
Re: St eee 4 14 m z oe + 
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joining of the fibula to the tibia here, is like that of its upper end, toe 
close to” admit of the pene ate es it is thoroughly secured by 
particular ligaments, one of which passing from the fibula to the tibia 
on the fore part, is named the tigAMENTU; 
| sisting, in general, of one or two distinct flat bands. Another more 
continued and broader ligamentous membrane goes from the fibula to 
the tibia across the back part, and is named LiGAMENTUM POSTICUM 
-_-- SUPERIUS ; the LIGAMENTUM PosTICUM INFERIUS, being but a slip of the 
same. Next comes the capsule of the joint, which joins the astragalus 
» to the lower heads of the tibia and fibula; it is thinner both before 
and behind, than we should expect from the strength of a joint which 
bears all the weight, and the most violent motions of the body. But, 
in fact, the capsule every where serves other purposes than giving 
strength to the joint, and never is strong, except by additional ligaments 
____ from without ; so it is with the ancle-joint, the capsule of which is 
exceedingly thin before ; but it is strengthened at the back part, and espe- 
cially at the sides, by supplementary ligaments ; First, a strong ligament 
comes down from the acute point of the inner ancle, expands in a 
radiated form upon the general capsule; adheres to it,,and strengthens 
it, and is fixed all along the sides of the astragalus, to the os calcis and 
- naviculare. This ligament, coming from one point, and expanding to 
be inserted into a long line, has a triangular form, whence it is named 
LIGAMENTUM DELToIDEs ; and while the general ligament secures the 
joint towards that side, the oblique fibres of its fore edge prevent the 
_ foot being too much extended, as in leaping, and its oblique fibres on — 
the back edge prevent its being too much bended, as in climbing. But 
_ the ligaments of the outer ancle, tying it to the outer side of the astra- 
galus, are indeed distinct, one going forwards, one going backwards, 
and one running directly downwards ; one goes from the point or knob 
of the fibula, obliquely downwards and forwards to be inserted into 
the side of the astragalus; it is square and flat, of considerable 
breadth and Strength, and is called LIgAMENTUM FIBULZ ANTERIUS. 
Another ligament goes perpendicularly downwards, from the acute 
point of the outer ancle, to spread upon the side of the astragalus, 
--and of the capsule, and is finally inserted into the heel-bone ; this is 
named the LIGAMENTUM FIBULZ PERPENDICULARE. A third ligament 
goes out still from thesame point, to go backwards over the back part. 
of the capsule, adheres to the back of the capsule and strengthens it, 
and is named LIGAMENTUM INTER FIBULAM ET ASTRAGALUM POSTERIUS. 
There is nothing very particularly worthy of notice in the ancle-joint, 
for it is covered with cartilages, lined with .a-soft and mucous mem- 
brane, and lubricated with mucous fimbriz and masses of fat, such as 
are found in all the joints. It is stronger than the other joints ; it can 
hardly be luxated, without a laceration of its ligaments, and breaking 
of the bones which guard it at either side ; and it is the great violence 
which is required for completing this dislocation, and the terriblecom- 
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makes this accident so dangerous beyond any other luxation. ce 
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plication of dislocation, fracture, and laceration of the skin, which a 


- and star-like bundles ; each bone has its capsular ligaments for j JOM, wait 
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‘From the fibula to the tarsus: os Pigha ae 
- Ligamentum Fibule Perpendic 
2. Ligamentum Fibule . 


- entum Fibule Po st SS 
Prom the ti tothetarsus: ie 
taka oy Ligamentum Deltoides. ise! See ; 
& Ligamentum Capsulare. a8 . os 
met ee to this joint are very thequaen’ the sprain of the deltoid : 
ligament is very frequent ; so is the partial laceration of the perpendicular ; € 
ligament of the fibula. We have to distinguish this last case from : 
the sprain of the tendons of the peronei mucles, which is a very 2 
frequent accident. Sy 
UNION BETWEEN THE BONES OF THE TARSUS. ate pies 


‘The asTRAGALUs, 03 CALCIS, 05 NAVICULARE, ae all the Cane ‘ef: . 
the tarsus, are united to each other by large heads, and have distinct — 

and peculiar joints; besides which, the bones are cross-tied to one te 
another by ligaments, so numerous and complicated, that they cannot 

nor need not be explained. They pass across from bone to bone, in — 
an infinite variety of directions, some longitudinal, some transverse, — Hag 

and some oblique. There is a curious complication, which we may 

call a web of ligaments, covering either side of the foot with shining 


it to the next; each joint of each bone has its articulating cartila 

always fresh and lubricated ; each joint has, besides its capsule, 

strips of oblique, longitudinal, and transverse ligaments joining it to. 

the nearest bones, and the greater bones have larger and more. im- 

portant ligaments; as from the astragalus to the os calcis, from the a 

0s calcis to the os naviculare, and from that again to the scaphiont. 
» &e. . 

The metatarsal bones have their capsular ligaments} joining them to 5 
the tarsal bones ; and they have ligaments strengthening their capsules, = 
and tying them more strongly to the tarsal bones ; and as in the me- _ 
tacarpal bones, the several ranks are tied one to another by cross liga- 
ments which pass from the root of one bone to the root of thenext; 
sowe have ligaments of the same description and use, holding i. = 
metatarsal bones together, both on the upper and on the lower surface 
of the foot; and all the ligaments of the foot are of great strength 

thickness. The lower ends of the metatarsal bones have also 
transverse ligaments by which they are tied to each other. The toes 
eee hinge-joints formed by capsules, and secured by lateral ligaments, 
as those of the fingers are; and, except in the strength or number 
ligaments, the joinings of the carpus, metacarpus, and fingers, 
resemble the joinings of the tarsus, metatarsus, and toes. 
these ligaments, though helping to join the individual bones, 
have much effect in supporting the whole arch of the foot. 
It is farth T secured by a great ligament, which extends in 0 fs triangu- 
lar and flat plate, from the point of the heel to the roots o; each toc. “ 
This is named the aronenkosts plantaris Prprs. which is not m inet) 


” (B10 JOINTS OF THE 
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an aponeurosis for covering, detadiiny, and supporting the muscles of 
y the foot ; that might have been done on easier terms with a fascia very 
| slight, com sompared with this; but the chief use of the plantar apon 
sis is. n supporting the arch of the foot. It passes from point to point, 
‘i like the bow-string between the two horns of a bow, and after leaping, 
or hard walking, it is in the sole of the foot, that we feel the straining 
and pain; so that, like the palmar aponentosis, it supports the arch, 
_ gives origin to the short muscles of the toes, braces them in their action, 
and makes bridges under which the long tendons are allowed to pass : 
_ it comes off from the heel in one point ; it grows broader in the same 
_ proportion as the sole of the foot grows broad. It is divided inte 
vhree narrow heads, which make forks, and are inserted into the 
_ roots of the second, third, and fourth toes ; and the great toe and the 
, little toe have two smaller or lateral aponeuroses, which cover their 
2 own particular muscles, and are implanted into the roots of the great 
. tae and of the little toe. 
The burse mucose surround the ancle and foot in great numbers. 
None of them having any very direct connection with the joint, and 
most of them accompanying the long tendons as they pass behind the 
b ancle, or in the sole of the foot, are of that kind which we call ten- 
_ ilinous sheaths. First, there are sheaths of two or three inches long, 
which surround the tendons of the tibialis posticus, and of the peronei 
muscles, as they pass down behind the ancle. The sheaths of the 
peronei begin from that point where the tendons first begin to rub 
against the bone, and are continued quite down into the sole of the 
foot ; making first a common sheath for both tendons, and then a 
‘ie bursa peculiar to the tendons of the peronaus brevis muscle, and about 
an inch in length. When the peronaus longus begins to pass under 
~ the sole of the foot, the sheath which enclosed it behind the ancle is 
‘shut, and a new bursa begins ; in the same manner where the tendons 
of the flexor pollicis, and flexor digitoruin pedis, pass behind the inner 
ancle, a bursa of three inches in length surrounds them, and facilitates 
‘the motion. As the tendons of the flexor muscles go under the areh 
of the foot, they lie among soft parts, and rub chiefly against the flesh 
_ of the massa carnea, and the belly of the short flexor muscle: but 
whenever they touch the first joints of their toes, they once more rub 
against a hard bone. New bursa are formed for the tendons; each 
bursa is a distinct bag, running along the flat face of the toe, and is of 
a long shape, and the tendon is carried through the centre of the 


Jubricated bag, so that we see once more, that there is no true distinc- » 


tion between bursz mucosz and tendinous sheaths ; nor between the 
tendinous sheaths and the capsules of joints. 

Joints have been arranged under various forms, as shown in the 

beginning of this chapter, but not with much success; and I do not 

ry know that enumerating the joints in any particular order will either 

se explain the motions of individual joints, or assist in recording their 

various forms ; some joints are loose and free, capable of easy motions, 


iN of the SHOULDER, which rolls in every @irection ; other rolling joints, 
Bisse limited in their motions, are better secured wi ligaments of 
peculiar strength ; such is the sonvr of the uur, where the ligaments 


are of great strength both within and without ; some wanting all cir- 
* 
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but weak in proportion, and liable to be displaced ; such is the somvr. 
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sales motions, are hinge-joints, by the mere form of chil oes 
such are the LowER JAw, the verTEBRA, the ELBOW, and the . 
JOINTs ; some are hinges by their ligaments, which are then dispo 
only along the sides of the bones ;. such. are the KNEE, the RrEs, the 
‘FINGERS, and the Tors. Some joints partake of either motion, with 
all the freedom of a ball and socket-joint, yet with the strength and 
security of the strictest hinge: thus the wrist having one joint by 
which its turning motions are performed, and another joint by which 
it rolls, has the two great endowments so rarely combined in any joint 
of the freest motion, and of great strength ; so also has the Hmap, by 
the combination of two joints of opposite uses and forms ; for its own 
condyles play like a mere hinge upon the atlas, and the axis of the 
dentata secures all the properties of a circular joint ; this combination 
‘gives it all the motions of either joint, without their peculiar defects. 
But there is still a third order of joints, which have such an obscure 
and shuffling motion, that it cannot be observed. The carpus and 
METAcARPUS, the TaRSUS and METATARSUS, the TIBIA, with the FIBULA, 
have these shuffling and almost immoveable joints; they are not in- 


tended for much motion among themselves, but are appointed by i 


diffused and gradual yielding, to facilitate the motions of other joints. 
Sin OF THE BURSM MUCOSH. ; Span 

_ The sursx mvcos® are little bags or sacs, placed between the ten- 
‘dons and bones, where there is much friction. _ By the smoothness of 
their inner surfaces, and the lubrication of their surfaces, by a fluid: 
similar to the synovia, they act the office of friction-wheels in ma-_ 
chinery, and take off the too severe pressure or friction from the bone ~ 
or tendon. As they are of a structure similar to the apparatus of joints, 
they are subject to similar diseases. This most common disease is a 
kind of dropsy, which produces a puffiness or compressible swelling 
around the joint. Although we have mentioned the principal burs, 
in treating of the joints and the muscles, yet we conaidleg it right fe 
enumerate them here. 

_ In connection with the SHOULDER-JOINT, these : Praee 

1. A very large bursa under the acromion, and between it and the 
_ head of the humerus. 

_ 2. Between the head of the clavicle, and the coracoid process " the 
scapula 

_ 3. Upon the capsule of the shoulder-joint, under the tendon of the 
benpai muscle. 

4. Under the deltoid muscle. 
_ 5. Under the tendon of the latissimus dorsi. 
principal burse around the nLBow-sorn7, are these : 


as . Between the tendon of the biceps flexor cubiti, and the radius. 


ver the round head of the radius, and the extensor muscles, 
n the olecranon, under the triceps tendon. 
out the wrist, these : hs 
LA hy bursa between the flexor tendons, and the carpus. i 


2. trapezium. ae 
}. isiforme. ies x 
4. On the hack of the i adh and under the éxtensor carpi ‘radiajis. 
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5. Between the ligament of the wrist, and ee tendon of the exten- 
sor carpi ulnaris. 
) . Besides these sacs or proper burs, sheaths fie the tendons of 
eer almost al ‘the muscles about the wrist-joint. dea 
he On the PELvis, these :. ; : ae 
i ae A large bursa between the gluteus maximus, and the vastus ex 
cleat 
2. Between the capsule of the hip-joint, and the psoas and iliacus 
Wid entice. 
3. Under the pectinalis. _ 
4. A large one on the surface of the trochanter major, under the 
gluteus maximus.— Also, under the gluteus minimus. er 
5. On the os ischii, under the origin of the biceps. 
6 Under the tendons of the rotators of the thigh-bone, 
In the THIGH, and around the KNEE-JoINT, these : 
1. Under the tendon of the quadriceps, and CoRR with the 
knee-joint. 
- _ 2, Under the ligament of the patella. 
_.. 8. Between the insertion of the semimembranosus, and the origin 
oa of the gastrocnemius. | 
4, Over the internal lateral Hgnmgat of the knee-joint.. 
5. Under the popliteus. 
; N.B. Several irregular burse around the tendons inserted into the 
tibia and fibula. 
f Around the ANCLE-JoINnT. 
-All-the principal tendons which cross the ancle-joint, have burse 
under or around them, as the tendon of the tibialis anticus, the exten- 
sor proprius, the extensor digitorum, the peroneus longus and brevis. 
There is also a proper bursa between the tendo achillis, and os calcis. | 
Another under the flexor longus pollicis ; and also under the flexor 
longus digitorum, and the tibialis posticus. 
These burs it is necessary for the surgeon to know, because after 
sprain and injuries, effusion takes place in them, and they present a 
puffy swelling over the joint, not easily understood, without the recol- 
agehon of the natural anatomy. 


OF THE CIRCULATING SYSTEM. 


- We have understood that a continual revolution or change of the 
material of the animal frame is necessarily connected with life. The 
living principle may be joined to the animal or vegetable matter, and. 
remain in a latent state ;* but when its presence is betrayed by action, 
it has begun a course of existence through certain defined stages, and 
_ during this active condition, all the material of the frame Pa 
sm pontine revolution. 
om pi * Mr. Hunter, in his lecture, illustrated the condition of life in lla 
ae tion, or in the egg before incubation, by the discoveries of Black, of 
tn bodies in an insensible state. 


ed this mode, should incline us to follow their example. 


* OF THE BLOOD. shee a 


While solids are necessary to the constitution of the frame, hinisre 
necessary to these’ internal changes. From the fluids the solids are 
formed, and the solids are again broken down and change their con- . 
dition of aggregation, and become fluid, and circulate in the vessels. ee 


The fluid blood and the blood vessels are therefore necessary to all the . 
operations of life, since without them the revolution of solids into fluids, 9: 
and fluids into solids, could not take place ; the body would be stag- 


nant and fixed, and no better than a machine, which being broken or 

wasted, possesses no power of reparation. whe 
The ‘Hunters began their demonstration of the system by exhibiting 

the condition of the blood, and the splendid consequences which attend- 


QUALITIES) OF THE BLOOD. 


Blood is a fluid of a rich and beautiful colour: it is vermilion- = 
coloured in the arteries, strong purple in the veins, and black, or al- _ 
most so, at the right side of the heart; it feels thick and unctuous — 
between the fingers, is of a slightly saline taste, and varies somewhat 
in the depth of its colour, in certain parts of the body. In various 
individuals, but much more in different animals, it varies with their 
functions and manner of life ; it is different in birds, in fishes, in in- 
sects ; it is red or pale, warm or cold, in different classes of animals : 
and from this last variety comes our division of animals into those of 
wari and cold blood. 

It is by the most simple and natural methods that we examine the 


blood ; since almost spontaneously it resolves itself into the crassa- a 
MENTUM, the seRuUM, and the RED GLoBULEs, suspended in the crassa- . 
mentum, and forming a partof it. Ina cup of blood, the crassamen- m: 


~~ 


tum, or clot, the hepar sanguineum, as it was called long ago, floats — 
in the seruin; the red globules are engaged in this clot, and give it 
eolour ; the serum may be poured off; the coagulum may be washed 
till it is freed of the red parts of the blood, and then the red particles 


are found in the water with which the coagulum was washed, and the * 
eoagulum remains upon the strainer, little reduced in size, pure and : 
white, the fibrin or gluten. Or we may separate this part by a method 

which Ruysch first taught us ; we may, while the blood is congealing, R 


stir it with a bunch of rods, when the pure and colourless fibrin gathers 
upon the rods, and the serum with the red particles suspended in it, 
remains behind. ‘Whe coagulable part was called fibrin, from the 


fibrous appearance it assumes in this experiment, a name it has ‘ 
retained. . * 
_ The red globules, as we have observed, are not universal; yet in 
aiaceaten, even in colourless insects, there seems to be formal par- — # 
ticles in the blood. Nee 


The red globules of the human blood are easily seen ; they ate. "Esa 


best examined with a simple lens, the globules being diluted i in serum Mies 
and laid upon an inclined plane, not in water, which dissolves hem = ' e 
quickly, but in serum, which has the property of preserving their glo ae 
bular form. The watery solution of this part of the blood turns the = 
syrup me roles bai and contains soda and albumen.—The size of — o 

Vou. I 7. ‘of | : 
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the particles of the blood varies in various creatures: it is asserted 
that, in the feetus, they are bigger than in a grown animal; and al- 
though Leeuwenhoek thought it essential to his doctrine to say that 
& they were alike in all creatures, there are, in respect to the size of the © 
" animals, the strangest reverses. The skate has red globules much 
- Jarger, and the ox has globules much smaller than those of a man. 
Fish have large globules, serpents smaller ones, and man smaller 
i still. Inman the diameter of each globule has been estimated not to 
exceed the two hundred thousandth part of an inch. ‘ 
There is in the effect of lenses, or in the nature of these globules, 
some strange refraction, by which there seems a darkness in the ceritre 
of each globule, and thence a deception which has been universal: so 
that no single description has tallied with that which went before. 
Leeuwenhoek believed, that he saw them consisting each of six well 
compacted smaller globules. Hewson believed that they were blad- 
ders, which had within them some central body, loose and moveable ; 
_ that often the central part might be seen rolling in its bag; and that 
pe sometimes the bladder was shrunk and shrivelled around the central 

_ body, and could by putting a drop of water upon it, be plumped up 
ie again. The Abbé Torre examined them with simple lenses too ; but 
| they magnified so highly, that from this cause all his noisy mistake has 
é arisen ; for he used not ground lenses but small sphericles of glass 
formed by dropping melted glass into water ; they magnified so much, 
i that to him the central spot appeared much darker; he said that these’ 
a were not globules, but rings. He sent his sphericles of glass and his 

_ observations from Italy, his own country, to our Royal Society ; and 
for a long while, though nobody could see them, still the public were 
annoyed by Abbé Torre’s rings. Falconer, with all the zeal of a 
friend, published Hewson’s discoveries after he was dead ; lamenting, 
as we all must do, the loss of a promising young man. Falconer 
thought he saw these globules, not as spheres, but as flattened spheres ; 
he thought he saw them often as they rolled down the inclined plane 
upon which he placed them, turning their edges, their sides, their faces, 
t towards the eye ; he even compared their flatness with that of a coin. 
‘Many authors have conjectured that these globules are compressed 

when they come into narrow passages, and expand again when they 
get into wider arteries. This Reichell says he has seen, and Blumen- 
bach believes ; but Blumenbach, less easy of belief with regard to all 
these strange forms ascribed to the particles of the blood, pronounces 
his dissent in plain terms. ‘‘ They appear,” says he, “to my eye no 
other than simple globules apparently of mucus : that lenticular or 
oval form which authors speak of, | have not seen.” 

The following are their chief properties with regard to the rest of 
the blood. When blood stands, the red globules fall to the bottom, be- 
cause they are heavier than the other parts of the blood ; and although 
the fibrin entangles them while it is forming, still it is to be noticed 
that the cake is always redder at the bottom ; and when by weakness 
or disease this coagulation is very slow, some globules escape the 
_ grasp of the coagulum, and the serum is tinged with red, and the 
ake, though coloured at the bottom, is white at the top, or has the 
‘buffy coat. Their form they preserve only while in the blood, and 
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seem to be support more by the qualities of the serum than by ae 
own properties ; for if mixed with water, they mix easily, and totally 
dissolve ; the water is red, but the globules are gone ; when we mean 
to preserve their forms for experiment, we must keep them in serum. 

Their quantity, in regard to the whole mass, varies so, that the appear- 
ance of the blood is an index of health or disease: in disease and 
weakness, the blood is poor and colourless; in health and strength, 
it is rich and florid; by labour, red particles may be accumulated ; in 


hard working men they abound ; they may be accumulated by exercise 


into particular parts, as in the wings of Moorfow! or Pigeons, and in 
the legs of common Hens. In short, the red globules are numerous 
in health; in large and strong creatures ; and in the centre of the 
system. In fishes the flesh is colourless ; in such a system, particular 
glands only, or viscera, as the liver, stomach, or spleen, are coloured 
with blood, and but a small proportion circulates in the other parts. 


The redness of these particles is a peculiarity. The chemical “7 


siologists have ascribed it to iron contained in the blood. 
COAGULABLE LYMPH. 


The self-coagulating part of the blood, the cake which is left when 


we wash away the red globules, that which has been called the gluten, _ 


and now the fibrin, is by far the most important part of the blood, the 


most universally diffused in the animal system, the most necessary for : 


the supply and growth of parts, It spontaneously concretes, and 
neither heat nor cold, nor dilution, will prevent its coagulation. Cir- 
culating in the vessels, it furnishes the solids of the body; when 
washed, it is white, insipid, extremely tenacious, and very fibrous, and 
can be drawn out; and it is the coagulation of this part that makes the 


long fibrous strings which we find in the tub when bleeding a patient | 


in the foot in very hot water. Being slightly dried, it shrinks into a 
substance like parchment ; being hardened by heat, it becomes like 
a piece of horn or bone: when burnt, it shrinks and crackles, with a 
very fetid smell, like the burning of feathers, wool, flesh, or any other 
animal substance ; by which we know it to be the part of the blood 
which is the most perfectly animalized, and the most ready to be assi- 
milated with the living solids. When distilled, it gives ammoniacal 
salt and alkaline water, and a very thick heavy fetid oil, and much me- 


phitis, which are the marks of the most perfect animal nature; and 


after burning it, the residuum is a phosphate of lime, or, in other words, 
the earth of bones. 


What takes place within the living and active blood vessels cannot 
be made matter of demonstration ; but there is no reason to doubt — 


that an important change is brought upon the contained fluid in the 
moment of secretion, during that change, when from a fluid it becomes 
a component solid of the body, we see how the greater part of the 
body is composed of fibrine, and the analysis of any single part con- 
firms this. A muscle being squeezed, and thoroughly cleansed | 


e 


blood, washed in spirits of wine, and again cleansed, is seen plat ly 


to be ‘but a peculiar form of coagulable lymph or fibrine. A 


being infused in =P mineral acid, or in vinegar, itt-gerthy parts ell 3 
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dissolved even to its centre ; it becomes soft and flexible, still retains 
the form of a bone ; but what remains consists principally of coagu- 
lable lymph. Fourcroy has said that coagulable lymph is that part 
upon which nature fixes irritability, or the contractile power, he should 
have added ; “ but this substance is moreover in the animal body, the 
basis of every part which possesses life.” ‘The membranes, ligaments, 
tendons, periosteum, and all the white parts of the animal body, con- 
‘sist chiefly of this. It is this fibrous part, then, which is secreted by 
the vessels for repairing the waste, and the accidents of the body. 


THE SERUM. 


The serum is the thinnest and most fluid of the parts of the blood, 
into which it spontaneously separates. And it contains those sub- 
stances which one is almost tempted to call extraneous. It is a fluid 
like whey, of a yellowish, or rather greenish colour, of an unctuous 


_ or slippery feeling among the fingers ; it is slightly saline, and contains 


various salts in solution, and turns vegetable reds to green. It coagu- 
lates with a heat much lower than that which makes it boil; being 
dropped into hot water it coagulates as it falls; by 150 degrees of 
heat it coagulates into the albumen, and does not again return to its 
soluble state like gelatin. 

But by this influence of heat the whole serum does not coagulate, 
but only the albumen, a substance like the white of an egg; what 


_ remains fluid is the serosity. On cooling, the serosity coagulates like’ 


size or jelly. This coagulation is owing to the gelatin dissolved in 
the water ; and the water being evaporated it leaves the gelatin in the 
form of size or glue, or the gelatin may be precipitated from the water 
by various re-agents, but especially by tanin, and by alcohol. After 
the separation of the gelatin, there remains only the salts in watery” 
solution ; these are muriate of soda, phosphate of soda, and phos- 
phate of lime. 

This analysis of the blood contains the analysis of almost all the 
humours or secretions of the body. We perceive that the materials, 
of which the body is constructed, are contained in the blood, or 
formed from that fluid. It is true that we find in the body various sub- 
stances, which do not exist formally in the blood, but which are new 


_ compounds out of the materials, which, by the imperfect acids of 


y 


ai 
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ehemistry, we discover in it. 


me LIFE OF THE BLOOD. 
r ihe 


Nae: 


_ Mr. Hunter, in forming his suite of preparations of the incubated 
eng, was led to reflect on the freshness of the yolk and the white of 
the eggs which are fit for incubation, while placed in circumstances 
which should quickly have produced putrefaction. What can it be, he 
said, which thus counteracts the chemical decomposition and prevents 
putrefaction, but the principle of life? He was thus led to make expe= 
riments, which ascertained that the same principle which in the egg 
prevented sige ction, resisted cold. Life, according to these sug- 
_ Sestions, was Nt result of erganization, but a principle added to the 
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yaaterial, which might be either fluid or solid. Philosophically consi- 

dered it is equally intelligible, that life shall be united to a fluid as toe i 

solid ; but we are more familiar with the latter, though we do not un- . 

derstand the mode of union more perfectly. It will however reconcile 

us to the fact toremember, that, in regard to the animal frame, solidity 

and fluidity are terms referrible to different conditions of aggregation of 

the same substances ; all parts of the body being in that state of revolu- 

tion whilst there is life, that they are at one time fluid and at another 

solid. A particular and permanent figure of parts in the animal body, 

is necessary to mechanical action, but not required for the mere pre~ 

sence of life; though the blood may have no motion in itself, and yet 

it may have the principle of life added to it. Thus Mr. Hunter argued, 

and then he said, can we deny life to this fluid which becomes the Fs 

means of life, conveying it to the other parts of the body, even to the 

nerves themselves? For nerves do not convey life, but only direct the 

motions of parts, and without the blood the nerves themselves cease to 

be alive. Health, Mr. Hunter conceived, to consist in the harmony 

existing between the solids and fluids, and between the blood and its 

containing vessels, and in disease there is also a consent between them; 

if solids are disordered, the blood also puts on a diseased appearance; 

if it circulates in inflamed solids, it acquires an inflammatory disposition, 

and the condition is marked by signs; its parts separate more easily, 

and it coagulates more slowly. ‘3 
I have said, “that the blood isa fluid of a rich and beautifulcolour; 

vermilion-coloured in the arteries, dark purple in the veins, and black, = 

or almost so, at the right side of the heart.” When we open the 

thorax of a living dog, the lungs collapse, the heart soon ceases to play, ‘ 

the dog languishes, expires, is revived again when we blow up its lungs: 

—then begins again the motion of the heart, the black blood of the 

right auricle is driven into the lungs ; the blood goes round to the left é 

side of the heart of a florid red ; and this purple blood of the veins, the 

vermilion blood of the arteries, the change happening so plainly from 

access of air, is a phenomenon of the most interesting nature, and binds : 


us to look into the doctrines of chemistry for the solution of a pheno- 
menon to which there is in all the animal economy nothing equal. 
It is the study of air and aérial fluids that has brought to light all the 


beautiful discoveries of which modern chemistry can boast. The sim- 3 
plicity of the facts in chemistry, the correctness of the reasoning, the 
grandeur which now the whole science assumes, is very pleasing ; and 4 


leaves us not without hope, that by this science, all others, and ours in 
an especial manner, may be improved. 

The older chemists were coarse in their methods, bold in their co 
jectures, in theory easily satisfied with any thing which others would 
receive. They condescended to repeat incessantly the same unvarying” - 
process over each article of the materia medica ; and among hundreds _ 
of medicinal plants which they had thus analyzed, they could find no 
variety of principles, nor any other variety of parts and names than _ 
those of phlegm, and oil, and alkali, and acid, and sulphur, and coal, 
By this they disburthened their consciences of all they knew, pleased 
their scholars, and set the physicians to work, forming magnificent 
theories of salt, sulphurs, and oils; for such has ever been the connexion _ 
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of chemistry with physiology, that, good or bad, they have still gone 
hand in hand. 

The older chemists thought that they had arrived at the pure ele- 
ments, while they were working grossly among the grosser parts of 
bodies. ‘They could know nothing of the aérial forms of bodies, for 
they allowed these parts to escape. When their subjects, by extreme 
force of heat, rose upwards in the form of air, no further investigation 
Was attempted : it was supposed that the subject of their operation 
was consumed, annihilated, wasted into air, and quite gone. When 
they thus stopped at airs, they stopped where only their analysis became 
interesting or simple ; stopping where they stopped, among their oils 
and sulphurs, they inade their science a mere rhapsody of words. Phi- 
losophy they considered so little, as not to know that the lightest air is 
really a heavy body, and that with weight and substance other proper- 
ties must be presumed. 

Modern chemistry begins by assuring us, that these airs are often 
the densest bodies in the rarest forms ; that airs are as material, as ma- 
nifest to the senses, as fairly subject to our operations, as the dense 
bodies from which they are produced: that it is heat alone (a substance 
which irresistibly forces its way into all bodies) that converts any sub- 
stance into the aérial form: that some bodies require for their fluidity. 
merely the heat of the atmosphere, and so cannot appear on this planet 
in any solid form : that others require some new principle to be added, 
in order to give them the gaseous or aérial form: that others require 
very intense heat to force them into this state ; but that all aérial fluids 
arise, or must be presumed to arise, from some solid body or basis, 
which solid basis is dilated by heat into an air. The solid basis of 
some airs can be made apparent, as of fixed air, which proceeds from 
charcoal ; others, as pure air, or azotic air, (the great constituents of 
our atmosphere,) cannot be produced to view in any solid form. But 
those airs which cannot be exhibited in any solid form, can yet be so 
combined with other bodies as to increase their weight and give them 
qualities of a very peculiar nature ; and these airs can be alternately 
combined with a body and abstracted again, adding or abstracting from 
its weight and chemical properties, not only in a perceptible, but in a 
wonderful degree; so that these abstractions and combinations con- 
stitute some of the most general and important facts. When the old 
chemists, then, neglected to examine these airs, they refrained from 
examining the first elements of bodies at the very moment in which 
they came within their power. 

_ That these must be the most material and important facts in all the 
cience, it is easy to explain; for chemistry, ever since it has been a 
~ gscience, has rested upon one single point. There are certain great 
operations in chemistry which we perceive to have the strictest analogy 
with each other, or rather to be the same ; the operations are the com- 
bustion of inflammable bodies, the respiration of animals, the calcination 
of metals; and whatever theory explains one explains the whole. The 
older chemists observed, that when they burnt an inflammable body, — 
the surrounding air was contaminated, the substance itself was anni- 


hilated, nothing remained of its former existence but the foul air ; and 
_ they supposed that this inflammable body consisted of a pure inflam- 
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combustion or ania life. When an animal breathed in eonkinel 
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mable principle, which was the substance which spoiled the air, les- 
sening its bulk, and making it unfit for supporting any longer 


‘air, 
they found the phenomenon still the same; the ammal contaminated 
the air, and expired itself; left the air unfit for burning or breathing, 
loaded, as they supposed, with the inflammable principle. When they 
calcined a metal, (which is done merely by heating the metal and ex- 
posing it to air,) they found, as in these other operations, the air con- 
taminated, the metal losing its metallic lustre, ductility, and all the 
marks of a metal,+acquiring (in certain examples) new qualities, like 
those of some mineral acid, and becoming, of course, a most caustic 
drug ; but above all, ; they uniformly observed the metal to increase in 
weight. 

~ To account for all these discordant changes was the most difficult 
part of all: it was indeed easy to say, that combustion was the giving 
out of an inflammable principle to the air ; and to say concerning res- 
piration, that it was the business of the air to take away continually 
the superabundant phlogiston of the blood; but how a metal should 
pass from a mild to a most acrimonious and caustic state ; and above 
all, how by the loss of its inflammable principle it should not lose in 
weight, but increase in weight! ‘This was the Gordian knot which they 
had to untie, and which they cut lustily, betaking themselves, in de- 
fiance_of all philosophy, to the absurd project of a principle of absolute | 
lightness. They all agreed to call the phlogistic principle, a principle 
of absolute levity ; and thus their doctrine stood for many years, viz. 
that when phlogiston, or inflammable principle, was added to the calx 
of any metal, as to red lead, by roasting it with any inflammable body 
—the metallic lustre, tenacity, ductility, were restored, and the metal 
becaine lighter withal, because it now had within it the principle of 
levity. But that when by heat and air it was calcined, this principle 
was driven out, and then the metallic lustre, tenacity, ductility, &c. 
were lost by the absence of the inflammable principle upon which they 
all depended ; but the weight of it was increased, for the principle of 
levity was gone. ‘This is the brief abstract of the theory to which 
the very best chemists have addicted themselves down to the present 
times. 

But the chief perfection of modern chemistry is, that its apparatus is 
so perfect, that it can employ exactly a certain quantity of air in cal- 
eining a metal ; it can collect that air again to the twentieth part of a 
grain ; it can prove whether the metal has really been giving out any 
inflammable principle to the air, or whether it has received matter ir 
the air, and how much expressly it has gained or lost. Modern ¢ 


mistry proves to us, that it is not the loss of any principle that endows — 
@ metal, for example, with negative powers ; but the direct acquisition a 


of a new principle, which endows it with positive powers. 

Upon our atmosphere and its surprising harmony with all parts of. 
nature ; with animal and vegetable life ; with water, metals, acids, and 
all the solid bodies into which it ntere—mach more depends than it is 
easy to conceive. Could we have supposed that it was the cause, not 
merely of life in all living creatures, but almost the cause of all the pro- 
perties that reside in the most solid forms ? Could we have supposed 
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that air rendered heavy bodies heavier, changed metals into the most 
eaustic substances, converted many bodies into acids, changed inflam- 
mable air into the pure element of water, which at least we haye hitherto 
conceived to be pure ? Yet if there be one word of truth in chemistry, 
all this is true. 

The atmosphere contains various gases or airs; but one only, viz. 


vital air or oxygen gas, is useful to respiration, combustion, and animal | 


life ; that purer air must, like every other, arise from some solid basis : 
that basis cannot be shown In any substantial form, but it can be com- 
bined with many. various bodies, so as to give them an increased weight 
and new qualities ; and thence we presume to say, whenever we see 
a body, by such a process, acquiring such qualities, that it acquires them 
by absorbing the basis of pure air; for pure air is nothing but this 
presumed basis dilated into the form of air by heat; and when it com- 
bines with any body, it gives out its heat; so that in all these pro- 
eesses heat is produced. And although inflammable bodies, metals, 


acids, &c. seem very distinct from each other ; although combustion, 


calcination, and the forming of acids, are processes seemingly very 
unlike ; yet they are all in their essential points the same, viz.a change 
of qualities and a production of heat in consequence of the absorption 
of pure air ; and there is a certain analogy between breathing and these 
chemical processes, which, however, the chemists have carried too far. 

First, when an inflammable body is surNT, or consumed by fire, the 
basis of pure air is combining with the combustible body ; the air is 
entering into a new combination, and therefore must give out its heat ; 
it combines rapidly, gives out its heat rapidly, is wasted ; the inflam- 
mable body burns and seems to be consumed ; but if we catch that 
air which escapes from the inflammable body, we find it to be equal 
exactly to the whole weight of the air and of the burning body that 
have been consumed; and this air consists of two parts, viz. of the 
substance which was burnt. and of the basis of pure air. ‘Thus, for 
example, when we burn charcoal or carbon, the whole substance of 
it, weight for weight, is converted into an air, which is called fixed or 
carbonic acid gas ; the same which is discharged from stoves, the same 
also which is found in pits, the same which oozes through the ground 
in the Grotto del Cane, the same which floats upon the surface of fer- 
menting vats, and which is so much heavier than common air that it 
ean be taken out from a vat in basins, and poured from dish to dish. 


Combustion then, is a process which consists in the rapid assumption 


of the basis of pure air, and a consequent conversion of the burning 


_ body into an air or gas endowed with peculiar qualities and powers. 


‘Sochemists have supposed that the function of respiration differs 
froin these only in the rapidity of the process. So far it is true, that 
the carbon of the blood, secreted and thrown off from the lungs, 
unites to the oxygen of the atmosphere. But it is a inistake to sup- 
pose, as they have done, that the blood becomes oxydated like a aris 9 
there is no proof that oxygen unites to the blood. It appears only to 
be the means of involving and extricating the carbon of the blood, and 
converting it into carbonic acid gas. No doubt there is a balance 
preserved between the function of the lungs in producing carbon and 
the eondition of the atmosphere to receive it; for our atmosphere is 


- 


ars extremely florid: and it must either be that the carbon in the a 


’ their’ heart continues to beat, we see this pulmonic artery black, th 
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so tempered that no more than twenty-seven parts of a hundred con- a 
sists of pure air, as we term it, that is of oxygen. This is the re Py 
that even burning as well as breathing are slow processes, and that an ; 
animal, if made to breathe pure air, or vital air, as it is called, gets — 
oxygen too rapidly supplied, is inflamed quickly, and dies. 

As there are various marks of the influence of oxygen on the blood, 
there are terrible proofs of its importance in the system, and how 
miserable the person is who has imperfect organs, or an ill oxygenated 
blood. !t signifies not to our present purpose, whether any thing is 
actually given to the circulating blood during respiration, or if only 
the carbonaceous matter be separated and carried away ; the contact, 


cessary to the continuance of life. 

Nature, disregarding all occasional upitisas as by the absorption of 
the skin, the assimilation of aliments, &c. has appointed one great 
organ for the oxygenation of the blood, viz. the lungs. In opening 
the breast of a living creature we best see the connection of respira~ oy 
tion with the great system ; but it is out of the body that we can best me 
understand its particular effects upon the BLoop. 


of blood with a ceriain portion of pure air or oxy gen is absolutely ne- ; % 


_ The most obvious effect of air is its heightening the colour of the ‘ 4 
blood. If we expose blood to fixed air, or azotic air, it continues -% 
dark ; these fluids communicate nothing, they have no effect on the ee 


colour of the blood: when we expose blood to atmospheric aif, tae. 7 tas 
sumes a florid colour ; for in the atmosphere there is a large propor- = 
tion of oxygen gas ; if, lastly, we expose it to oxygen gas, the purest 5 
of all air, as chemists would formerly have expressed themselves, it. , 


is attracted, and floated off, and united to the oxygen, or oxygen 
is absorbed into the blood, and the foriner opinion prevails. _ 
Blood, when exposed to the air, becomes red chiefly on the surface ; —. 
it remains black beneath, but by turning up the clot to the air all the wey 
surfaces become red. [If air be blown into a tied vein, the blood | 
which was black in the vein becomes florid ; and when the air is pressed 
out again, it becomes black. If the air-pump be exhausted over a | 
dish of blood, the blood becomes dark in the vacuum ; and it becomes * 
florid when the air is allowed to rush in again. If you expose blood 
in a moist bladder, the blood is oxygenated through the walls of the — 
bladder ; which brings this experiment as close as may be to the phe- 


‘ 


nomenon of blood oxygenated through the cells of the air vesicles of i 


the lungs, and through the coats of the blood-venaets" which pad ann : aie 4 
the blood upon those air vesicles. ce 

- When we open a Frog, or Newt, or other aniphibiedig creature, We 
see a long and slender artery accompanied by a slender vein, running 
fr om top to bottom along the whole surface of their lungs; and whee 


4 


vein red, the lungs themselves most delicate and pellucid, like the swim- 
ming bladder of a fish: even in the extremities of the human system, | . ~* 
the blood of a vein is dark, of an artery red; so that surgeons distin- o 
guish venous and arterial hemorrhages in this wayye ee . 
From these facts we may understand why the Ve ak the womb, f 
Vor. 1.—R vn ; 
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of sinuses, of varices, and of all stagnant veins, is so dark ; and why 

that blood is so very pure and florid which is coughed up from the 

lungs. Is not the face livid in apoplexies or strangulations, in hang- 

ing or + drowning, i in fits of passion or of coughing, or in any accident 

which interrupts the lungs ? ‘The face of a child during a paroxysm of 

the: ooping-cough, is it not black? Is not the hand livid when the arm 

he ‘js compressed or tied up, and its blood prevented from returning to the 

Jungs and heart? Are not tumours dark coloured from dilated veins 

which return their bloud too slowly? The first effect of oxygenation 

is a reddening of the blood. The menstrual blood, the blood of ec- 

chymosis, the blood of aneurismal bags, are all black ; and the blood 

; _ of varices is so very black, that the ancients said they were filled with 

j atrabilis, or black bile. The stripes, inflicted on a soldier as a pun- 
e ishment, are at first of the most lively red, but soon become black. 

If we open the breast of a Frog and stop its breathing, we observe, 
first, its pulmonic blood florid, and the heart beating strongly ; secondly, 
in half an hour the pulmonic blood has become dark, and the heart’s 
motion has grown languid ; in a little while the pulmonic blood be- 
comes black, and the pulsation of the heart ceases: and, lastly, the 

oe trachea of the F rog being untied, and the creature allowed to breathe 
again, the blood becomes florid, and the heart acts. 

We have stated the facts regarding this matter, as they have been 
brought forward, and as they appear. But a closer inspection of the 
phenomena will probably show that the oxygen is not in these instances 

_ the stimulus. But that the change produced upon the blood in respi- 
ration, makes that fluid more capable of supplying the irritability of 
the muscular fibre, and, consequently, of adding power to the heart. 
The load of carbon which the venous blood carries back from the cir- — 
culation of the body, makes it incapable of adding to the irritability or 

de contractile power of muscles. But when by purification in the lungs 
coy that carbon is carried off in form of carbonic acid gas, the colour of 
the blood is restored, and with it new powers. 

By these views the facts stated above have a new light thrown on 

: them, the heart does not become weak, because the black blood is not 

i stimulant, but because being black, and loaded with carbon, it is in- 

capable of supporting the ‘irritability of the muscular fibres of the 
heart. ' 


ee 
‘ OF THE HEAT OF THE BLOOD. 


‘The next effect of respiration is the communicating of HEAT to the 
body. There are some who pretend to say, that when they draw in 
vital air, they feel a genial warmth in the breast, diffusing itself over all 
the body ; but it is easy to feel in this way, or any way, when a fayour- 
it ine is at stake, while those who know nothing about doctrines - 
16 ital air without any poouliay feeling which they can — 


explain. 
To suppose, but. for a moment, that all the heat whiph warms the 
whole body, emanates from the lungs, were a gross error in philoso- 
> phy: it were to suppose an accumulation of heat in the lungs equal 
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fo this vast effect of heating the whole body. But, were it ce we * 
should feel a burning heat in the centre, a mortal coldness at 
tremities, and marked differences in the heat of each part in rene 
tion to its distance from the lungs. In fevers, we should feel only the — 
intense heat of the centre ; we should be distressed, not with the heat 
in the soles of the feet or palms of the hands, or in the mouth and 
tongue ; we should feel only the heat of the lungs, When the limbs 
alone were cold, would the lungs warm them? Howcould itwarm 
them up to the right temperature without overheating the whole body ? 
When a part were inflamed, how could the heat go from the lungs, 
particularly to that point, and rest there ? : 
It is a law of nature, to which, as far as we know, no exception is S 
found, that a body, while it passes from an aérial to a fluid form, or 2 
from a fluid to a solid form, gives out heat. Soitmightbe said,what 
is the whole business of the living system but a continual assimilation = 
of new parts, making them continually pass from fluid into a solid ¥ 
form? but this would be an erroneous view of the matter. “i 
It were easy to say, that the gases were consumed in breathing, and 
the fluids in cireulation became solids, and, therefore, heat was gene- ‘ 
rated in the animal body. But, unfortunately for this hypothesis, these 
solids are again melted into fluids, and the fluids are giving out gases ; 
and then as much heat as we might suppose was generated in building 
up the fabric of the body, would be lost in its decomposition. » 
This is a subject of much difficulty, as may be readily conceived, 
when we consider, that for its elucidation, we require to measure the 
air, and estimate, not the temperature of that air, but the degree of — 
heat it is capable of producing: we are consequently engaged with e 
chemical processes of great delicacy. The received opinion is this; 
bodies and even gases have different capacities for heat, and the heat es 
may take a part of their compound, without being in astatetoraise = 
their actual temperature ; this property of latent heat was the great = 
_discovery.of Black. Now it is said that the blood when going out ies 
from the heart to the lungs, differs in its capacity of absorbing and re- i 
taining the heat from the same blood on its return: that the arterial 
blood, returning in the veins, contains more absolute heat, though it 
be not of a higher temperature than the blood of the veins. — It is fur- es 
ther alleged, that when the arterial blood is conveyed along the tubes 
and vessels to the body, and generally diffused, it is not heating the 
body, because the latent heat is not disengaged, and is not in a state to | 
raise the temperature. But when that arterial blood is converted into F. 
venous blood, a process which takes place in the extremities of the es, 
arteries and veins of the body, then the latent heat is disengaged, be- 
cause the venous blood has not the same capacity for retaining it as dei ° 
the arterial blood had ; and thus heat is uniformly diffused in proportion 
to the activity of the arterial circulation, in proportion to the conye 
sion of arterial into venous blood. { 
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OF THE HEART. Fsa 
OP THE MECHANISM OF THE HEART. 


‘fan heart is placed nearly in the centre of the human body, and is 
itself the centre of the circulating system. ‘The system of vessels 
‘ which it excites and moves, consists of arteries and of veins ;—the ar- 
‘ teries act with great strength, with a pulsation like that of the heart 
itself, and convey the blood over all the body ; the veins are in greater 


: number, exceedingly large, pellucid almost in their coats, incapable of | 


that energetic action with which all the functions of the arteries are 
performed ; they return the blood. to the heart with a slow, equable, 
and gentle motion, and deposite at the right side a quantity of blood 
equal to that which is at each pulsation driven out from the left. The 
a heart is placed between the arteries and the veins, to regulate and en- 
force their action ; to receive the blood from the veins by a slow dila- 


." tation, and to restore, by a sudden contraction, that force which the 
1 blood loses in passing round the circle of the body. But the. heart 
i has also another and more important office to perform; for by having 


four great cavities and two orders of arteries, it performs in the same 
instant two circulations, one for the lungs and one for the body ; it 
receives from the lungs nothing but pure blood, it delivers out to the 
body nothing but what is fit for its uses: and this purifying of the 
blood, and this excitement of the arteries, are two chief points of 
modern physiology, which every step of the following demonstration 
will tend to explain. 

It will be most easy to conceive at first the idea of a more simple 
heart, of one circle of actions, of one simple circulation ; 
of one bag for receiving, and another joined to it for 
propelling the blood. Indeed a heart consists merely of 
these essential parts; a GREAT VEIN, an AURICLE, @ 


turns the blood from all the body; of an auricle or 
smaller bag, which receives that blood and retains it till 
the action of the heart is relaxed ; of a ventricle (which 
is the proper heart), strong, musenlié: very irritable, and 
action, (as the auricle is to the vein in the delicacy of its 


f the body ;—and the vein and artery meeting at their 


ele, and the heart is the central power. ¥ 


VENTRICLE, and a GREAT ARTERY : of a vein which re- | 


‘ easily excited, into which the auricle pours its blood; of © 
\, an artery which is allied to the ventricle in strength and. 


co% ts,) and which carries on the blood to the extremities . 


extremities in the body, and uniting, the whole is a cir~_ 
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- Tf an animal were not to breathe, its system might be exactly whatis = 

now described ; it would have but one vein, one auricle, one ventricle, = 

one artery ; it ‘would have one simple heart: but with us, and other a! 

breathing animals, it is not so; and [ am now to describe a more complex — 

and curious circulation. For suppose this blood, so essential to our exist- 


ence, to have in it some principle otf life, iach is continually lost, or im = 
its passage through the body, to be impregnated with something which am. 

should be thrown off, that principle must be continually renewed, or a 
an opportunity given to send off what is offensive to life: the heart #. 
which fills the arterial system, must not be taken from its appointed if 


office, nor disturbed ; nature appoints a second heart, which belongs 
entirely to this most important of all functions, viz. renewing the blood; 
and it may be renewed in many various ways. It might, for example, 


circulate in some peculiar viscus ; in the fcetus it does circulate in such Le ‘ 
amass, for the placenta is a thick and flat cake, whose office we know . x“ 
to be equivalent to that of the lungs, but whose structure we imperfectly. i 
comprehend: in the chick we see its blood circulating over the yolk, ee 


(for the yolk is enclosed within the membranes of the unhatched ¢hick,) 
and we perceive the blood redder as it returns to the heart, and plainly 1 
changed : in fish we find the blood circulated over the gills, exposed =) 
thoroughly to the water in which they swim, and thus the gills perform 4 
to them the function of lungs. But in all breathing creatures, the lungs : 
do this office ; the lungs are, next to the heart itself, essential to life ; 
in those who die from bleeding, we can perceive from the livor of the 
face, from the sobbing and struggles of the chest, from the regular con- 
vulsive sighs of those creatures which are butchered, rather a desire for 
air than a want of blood. It is for the purpose of this second circula- 
tion that nature has appointed in all the warm-blooded animals two 
hearts, a heart for the lungs and a heart for the body. : 
There are other varieties which distinguish animals into creatures of | Sie 
cold or of warm blood ; for there are certain constitutions which do 
not require that the blood should be thus continually renewed. Itis 
not because animals are amphibious, or go into the water, that they 
have peculiar lungs; for the land tortoise, the newt, the cameleon, 
never go into the water; yet they have membranous lungs ; nor indeed * 
can the amphibiz, as the seal, the porpoise, the sea-lion, &c. dive and | 
exist under water more than a man can do, though for whole days 
they lie in herds basking upon the shore : it is their peculiar constitu- 
tion to need less than other creatures the office of the lungs. The 
cold-blooded animals are generally creeping animals, sluggish, languid, 
cold, inert, difficultly moved, and tenacious of life to a wonderful de~- 
gree. They can bear all kinds of stimuli; they can bear to have their i 
heads, legs, bowels, cut away ; and among other peculiarities of this” “s53s 
constitution, they can live long without air: they will rise from time — tt: ee 
to time above water, if you allow them ; they can bear again to be ke 
under water, if you force them: but if they can live long under water, 
they can also live at least as long after you have cut off their heads, or 
cut out their hearts. By all which it is clear that they cannot live with- 
out breathing. That this function is necessary to their existence : ; but " 
that they are tenacious of life. ; 
Of those cold-blooded creatures always cither the heart or the arte. 
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Goats or coverings: 
- cannot fail to make all this intricate mechanism be easily conceived. - 


plan. on page 323, has a vein marked (a),—an auricle (b),—a vent?- 
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ries are peculiar ; the heart is so in many amphibi, as in the turtle, where 
the heart seems to consist of three ventricles, but with partitions so 
imperfect between them that they are absolutely as one: this one ven-. 


0 tricle gives out both the great arteries ; the blood of the lungs and the 


blood of the body are both mixed in the heart: and since there are 
two arteries conveying this mixed blood, if the two arteries be nearly 
equal in size, then it is just one half of the blood thrown out by the 
heart at each stroke that receives the benefit of the lungs. In many 
others, as the frog, the newt, the toad, the peculiarity is in the arte- 
ries alone; they have one single and beautiful heart; there is one 
large auricle as a reservoir for all the blood both of the body and of 


the lungs ; there is one neat, small, and very powerful ventricle placed 


below the reservoir, having strength quite sufficient for moving both 
the blood of the lungs and’ the blood of the body ; and this ventricle 
gives off an aorta, which soon divides into two branches, one for the 
body and one for the lungs; and these of course. have but half the 
blood of this heart exposed to the air: these also are cold-blooded 
animals, of which take this as an example. 


But all breathing creatures, such as are called animals of hot blood, 
have two hearts ; the one heart is sending blood through the lungs, 


while the other heart is pushing its blood over the body ; not the half 


only, but the whole blood which is sent by each stroke of the heart 
over the body must have first passed through the lungs ; no blood can 
reach the heart for the body which has not been sent to it through the 
lungs, or, in other words, the veins of the lungs ; and they alone, feed 

the left side of the heart. . 
Words alone will never explain any of the endless difficulties which 
concern the mechanism of the heart ; but at every point, in every kind 
of difficulty, in explaining the form, the parts, the posture, even the 
db af the heart, I shall have recourse to plans, such as 


The most simple form of the heart, which is represented in the 


_ 


z 


. 


_ ts the heart of the lungs, 


Is the great vein called 
_ vena cava from its im- 


~ seending cava; the one brings the blood from the head and arms, the 


, returning blood of the cave ; ; it receives, dilates, is oppressed by this ‘i ” 2a 
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cle Peasiiiaal artery (d) ;—it has no provision for purifying the blood ; 
it has no resemblance to that kind of heart which is connected with Ce 
lungs ; but the blood is received by the veins, falls into the auricle, eee 
driven by its force into the ventricle, by the ventricle it is thrown into 
the artery, and courses round all the body, till at length, reaching the i 
extremities of the veins, it passes by the veins to the auricle a second 
time, and so this single circle is perfect. 


The heart of the amphibious creature is represented in page 325; 
it is a frog’s heart : it has the most simple form, and the fewest parts; te 
it has the same vein, auricle, ventricle, and artery: but its great artery y 


divides into two chief branches, of which (d)—the aorta, goes to the 


body,—(e) the pulmonic artery goes to each side * the pegs 
The heart of a breath- o8 
ing creature is repre- 
sented here in its most 
‘intelligible form ; and 
the double circulation of 
the human body may be 
traced easily in the fol- 
lowing way.—Here the 
heart of the lungs is set 
off from the heart of the 
body, being distinet 
in office as in form and 
parts; on the right side 


on the left side is the 
heart of the body.—(a) 


mense size ;—there is 
an ascending and a de- 


other brings the blood from all the lower parts of the body: they meet 

and form by their dilatation a chief part of that bag which is called — _ 
the auricle,—in it they deposite all the returning blood of the body, * 
and thus present it at the right side of the heart to be moved through 

the lungs. —(6) Is the right sinus, Or RIGHT AURICLE; it is in part == 
formed by a dilatation of these veins, but it puts on a strong and mus- 
cular nature as it approaches the heart; it is the first cavity of the ne 
heart, and, like all its parts, is strong and irritable ; it is filled by the He 


great quantity of blood; it is strongly excited to act; inits action 
the blood goes down into the ventricle or lower cavity of the heart— = 
(c) Is the rien VENTRICLE, thick and strong in its walls, and of great 
muscular power ; it is filled by the auricle, and is strongly stimulated 
both by the stroke of the auricle and by the weight and quantity, and a 
also, in some degree, by the qualities of the blood ; its action issudden = 


_ and violent, and it drives the blood through all the system of the lungs. 


—(d) Is the rutmonic arTERY,—the artery of the lungs which receives 


all the blood of the right side of the heart ; it is filled by the stroke of 


oy, Many branches: ys i all the salihtines of the wert ; and thus that 
blood which had returned imperfect and robbed of its vital quality to. 
the right auricle of the heart, is by this circulation through the pulmonic 
arte y ventilated and renewed, and made fit for the uses of the sys- 
tem ; and thus the lesser circulation, or the circulation of the lungs, 
ae circulation of the right side of the heart, is completed, and the 
purified blood is brought round to the left side of the heart to un- 
_ dergo the greater circulation or the circulation of the body. 
: Thus it is from the extremities of this first circle that the second 
-. eirele begins ; it consists of like moving powers, of an auricle, ventri- 
ii ele, vein, and artery ; for as the right heart receives the contaminate 
| blood of the body from the veins of the body, the left heart receives the 
purified blood of the lungs from the veins of the lungs. — (e) Repre- 
¥ sents the VEINS OF THE LUNGS, which are sometimes three, sometimes 
ra four in number ; two enter from each side of the Jungs, and return the 
blood purified in the lungs to the left auricle of the heart. — (f) Is the 
tm REFT AURICLE, smaller, but more muscular, and stronger than the 
_ right ; it receives easily whatever quantity of blood the lungs convey 
to it ; it is irritated, contracts, forces the mouth of the ventricle, and 
fills it with this purified and redder blood. —(g) Is the Lerr VENTRICLE, 
whose form is longer, its fleshy walls thicker, its cavity smaller, its power 
greater far than that of the right side ; this ventricle is thus small that 
it may be easily filled and stimulated, and thus strong that it may pro- 
pel all the blood of the body. — (hk) Is the aorra or great artery of the _ 
body, arising from this left ventricle, just as the pulmonic artery arises 
from the right : the left ventricle, by its strong and sudden stroke, not 
only delivers itself of its own blood, but propels all the blood of the 
body, communicates its vibratory stroke to the extremest vessels, and 
excites the whole ; this is the greater circle or circulation of the body, 
as opposed to the shorter circulation or lesser circle of the lungs. 
* That there are strictly two hearts, is now clearly made out; they 
are different in office: there are two distinct hearts, two sy ‘stems of 
vessels, two kinds of blood, and two circulations. These two hearts 
might have done their offices, though placed in the opposite sides of 
the breast ; it is in order to strengthen mutually the effect of each other 
that they are joined ; for the fibres of the two hearts intermix ; they are 
both enclosed in one membranous capsule, viz. the pericardium ; the | 
-_-veins, auricles, ventricles, and arteries correspond in time and action 
with each other, and harmonize in a very beautiful manner. But this, 
I believe, will be more easily explained by marking the succession of 
motions, by a suite of figures placed upon the several parts of the heart, - 
_ by which the successive motions are performed. - 

Here I have joined the right and the left hearts ; both that it may 
be seen how the left heart locks in behind the right heart, how the right 
heart comes to be the anterior one, and how the aorta seems to arise 
from the centre of the heart, while its root is covered by the great 
artery of the lungs ; 

__ which beat time with each other may be correctly seen.—(1) Th 
CAV& are receiving > blood from all parts of the body, and in th 
same stant the pulmonie veins are receiving blood from the lungs. (2) 
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nd also that the synchronous parts, @. e. the parts A ole 
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T AURICLE is gradu- 
ally with the contami- 
nated blood of the body; the 
left auricle, marked also with 
a second figure, is filling with , 
purified blood from the lungs. 
(3) The rient VENTRICLE is% / 
stimulated by its auficle, and¢ 
throws its contaminated blood 
into the lungs ; and in the same 
moment the leftventricle throws 
its purified blood over the body. 
(4) The putmonic artery re- 
acts upon the blood driven into 
it by the heart ; and in the same 
moment the aorta re-acts upon 
the blood thrown into it, and that re-action works it through all this reat” : 
system of vessels from this the centre to all the extremities of the body. : Be : 
Thus it is easy to perceive how the successive actions accompany et 
each other in the opposite sides of the heart: (1) The two yveinsswell; _ 
(2) The two auricles are excited; (3) The two ventricle filled — 
with blood ; (7 ) The two arteries take up and continue th ting 
action of the It is thus that the two hearts assist anc | support 
the actions of each ‘other, and there seems almost a physical n necessity 
for their being joined ; yet on the very best authority, and after delibe- q 
tate dissection, we are entitled to affirm, that the heart is found, not 
with its apex sharp and conical, but cleft ; the two ventricles plainly 
distinct from each other, and divided by a great space,* 
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* Latro peenas scelerum luebat. quando exenteraretur a carnifice, cor | abuje 
: oly mucrone non acuto, ut eri solet, sed bifido ; ut distincti ventricr 
festius externa facie apparuerint, dexter nempe ei sinister, interjecto magno hi ’ 
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aes without havi E Bbscribed ‘those curious parts which are within the 
cavities of id heart, and which support the actions in this beautiful 
ha ign and perfect order, each part subordinate to some other part, 

ne action succeeding some other action with perfect correctness, 

‘ithout one unsteady motion or alarming pause, during the course 


ef along irregular life. "3 
al 1. The venz cavx are two in number ;* they are named ven 


cave from their very great size: the one brings the blood from the 
upper, and the other from the lower part of the body, and they are 
formed of these branches: the upper vena cava (a) is properly termed 
Be the pescrNnpINe cava, because it carries the blood of the head and arms 
_ downwards to the heart: this great vein is properly a continuation of 
_ the right jugular vein, which joins with the right axillary vein, and then 
descends into the chest a great trunk : and in the upper part of the 
‘Se chest it is joined at (b)—by a great branch, containing the axillary 
and jugular veins of the left side, which, in order to reach the cava 
mi crosses the upper part of the chest, and lies over the carotid arteries. 
‘The lower vena cava, or cava ascenveEns, brings in like manner all 
i the blood from the belly and lower parts of the body by two great 
branches. One, marked (c),—is the vein which lies in the belly along 
bi. right side of the spine, and brings the blood from the legs, the 
zie pelvis, and parts of generation, the kidneys, &c. ; it is named the 
VENA CAVA ABDOMINALIS, because of its lying in the abdomen. Another 
marked (ddd),—arises in three or four great branches from the liver ; 
it is mamed the branches of the vena cava in the liver, or the vena 
CAVA HEPATIC’; and these two make up the lower cava: and the 
- Jower and the upper cave now join themselves at (e),—to form the 
right sinus of the heart. — 
_ 2. The rigur srnus of rHE HEART, marked (e), is of considerable 
extent 5 it is just the gradual dilatation of the two veins forming the 
cle or reservoir which is incessantly to supply the heart ; the veins 
Brn grow st onger as they approach the sinus, and the sinus still stronger 
as it approaches the aurictx or notched and pendulous part (f), and 
- the auricle again approaches in its nature to the ventricle of the 
heart: for it is crossed with very strong muscular fibres, which make 
ery deep risings and furrows upon its inner part. ‘To say that these 
eins, or the sinus which they form, are not muscular, merely because 
they are not red nor fleshy, is very ignorant ; for the uterus, arteries, 
- intestines, the iris, and many other parts of the human body, are, at 
the same time, perfectly muscular and perfectly pale; and the heart 
of a fish is as transparent as a bubble of water, and yet so irritable that 
after it is brought from market, if you lay open the breast, and stimu- 
tate the heart with any sharp point, it will renew its contractions, and 
m ; degree the circulation. 


Barthotini Ey bet. p- 170. There are examples in the lower animals, of the hearts being 

actually i in distinct parts of the System. 
_. * Let the reader observe, that the whoie of this description of the various p; 
Ph Saat as it were, an explanation of the plans : of whic oh the first shows the 
f of the heart, or the heart of the lungs opened ; while the second showe 
“heart, or the heart of the body opened. 


* oe not. really an imagination merely of that celebrated anatomist. — 
whole matter is this; the twe veins meet, not directly, but ata Shite 
considerable angle within the vein, as at (g). Lower conceived a — ee % 
projection of the inner coats of the vein at this point much m e con- ‘ 
siderable than what I have here represented. It was thought do 
the office of a valve, to break the force of the descending blood, to de- _ 
fend from pressure that blood which is ascending from the lower cava, 
and to direct the blood of the upper cava into the right auricle of the 
heart; and in the place appointed for finding this tuberculum Loweri 
_ we ean find nothing but on the inside the natural angle of the two veins, 
and on the outside some fat cushioued up in that angle in the line (bh). 
Though generally wanting, | have found the tuberculum Lowen very 
distinct in the human heart. If we must assign a use for this ae: 
and this inclination of the veins, it is certainly to direct the two streams 
ef blood which meet here towards the opening of the ventricle. a 
4. The avricus is, as I have said, a small appendix to the great ae 
bag or sinus, and is marked (f). It is small, semicircular, notched be “ 
scolloped, and somewhat like a dog’s ear; whence its name. 
general, we name the whole of this bag auricle ; but by this plan plan the *. 4 
names of sinus and auricle must be easily understood. The po 
chiefly to be noted is this, that the veins, as they approach 1 the auricle, 
are thin, delicate, transparent ; that where they expand into the sinus 
they become fleshy, thick, and strong; that in the auricle itself 
muscular fibres at (f) are very strong, have deep sulci like those of the hig 8 
ventricle ; these strong fibres (f) are what are named the MuscULI PECTI- . 
NATI AuRicUL®, Where these muscles run, as in cords, across the __ 
auricle, they are very thick and opaque ; but in the interstice of each _ 
stripe or muscular fibre, the auricle is transparent, like the meinb: anes — 
of the veins ; and when you look on the inner cyanea ren the : auricle 


they stand out so distinct, and get so regular, that they 
to the teeth of a comb; and thus they are named m 
_§. The vaLvzs of the AUkICLE are placed at the circle (i), where 
auricle enters into. the ventricle, and the valves are marked (k); and 
how necessary these are for regulating the movements of the heart fe 
will be easily understood by considering the conditions in which tl # 
ele and ventricle act. ['irst, the cave pour in a flood of ‘bl 
upon the sinus and auricle, with a continual pressure ; the momer 
' the auricle has contracted, it dilates, and it is full again; the 
pressure from behind excites it to act, and while it is acting, there — 
is no occasion for valves to guard those veins whose blood is pressing _ 
forwards continually, because they are continually full, and haye behind 
them the whole pressure of the circulating blood. Pat when the 
cle acts, it throws its blood into the ventricle, fills it, and stim 
the auricle then lies quiescent for a moment, while it ; gra 
ing from behind with blood ; but during this quiescent state | 
sic from the ventricle woukd rush back into it, were it ‘no 
valves. The valyes, then, which rise whenever the v 
* are of this kind : there is, first, a tedinous circle or 
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the ventricle. 1. It is called the annu- 
Lus vENosus, being that tendinous ring 
of the ventricle which is towards the 
venous system. . The opening, 2. o5- 
TEUM VENOsUM,* is large enough to ad- 
jy “it two or three fingers to pass through 
y it; it is smooth, seems tendinous, is 
plainly the place of union between the 
auricle and ventricle, which are in the 
foetus (in the chick for example.) distinct 


arises a membrane, thin, and apparently delicate, but really very strong ; ¢ 

} not divided into particular valves at this root or basis, but as the mem~- 
i. brane hangs down into the ventricle, it grows thinner and is divided 
© een ae into fringes. How these 
Wao fringes can do the office of 
valves is next to be explain- 
ed. The tags and fringes of 
this membrane are actually 
tied to the inside of the ven- 
tricle by many strings, which 
being like the valves, of a 
tendinous nature, are called 
CORDH TENDINEA, or tendi- 
nous cords; and these cords 
, . being attached to little pro- 
ve hie projecting from the muscular substance of the heart, these pro- 
be cesses are named COLUMNE CARNE, or fleshy columns. Of these 
_ tyings of the valves there are three chief points; the whole circle 
seems to be divide into three sharp-pointed valves : they are named 
VALVULE TRICUSPIDEs, or three pointed, or they are still sometimes call- 
Rage ed Triglochine Valves. The valves fall down easily when the blood 
:s down through them, and they rise readily and quickly whenever 


ae 


still open; but when the ventricle contracts, the blood throws up the 

» valves, and closes the opening into the auricle; and now the tendinous 

ibe ay “cords and fleshy columns support the margins of the valves, so that 
“they give them strength to support the heart’s action. 

6. The venrricre of the rient srpk (Il) is, like its auricle, larger 

than the same parts on the left side ; for this auricle and ventricle of 

: ( - the right side have the weight of the ‘whole blood of the body pressing 

upon them. They are subject to occasional fulness, for they must be 

dilated by many accidents, as labour, violent struggles, &c., which 

» gend the blood too quickly upon the heart ; while the left etviede and 


. ventricle, on the other hand, can never be overloaded, as long as the . 


pg artery preserves its natural size, for that artery oa 


* The figure represents the osteum venosum and tricusped valve cut out. T he st 
appearance is formed by the corde tendinex, and the pendulous portions are the: 
earnew, which in their natural place are connected with the one 


i which the auriele conimuntientisa with p 


bags; and from all the cirele of this hole 


& blood gets behind them: when the ventricle is full, the valves are _ 
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ways the measure of the quantity of blood which they reeeive. The 
ventricle is thick, strong, fleshy. Its inner surface is extremely irregu- 
lar ; it puts out from every part of its surface very strong fleshy columns. 
These fleshy columns are irregular in size, big, strong, running along 
the length of the ventricle ; some cross the ventricle, so as to connect 
its opposite walls together ; some have the tendons of the valves fixed 
to them: all of them have perfect contractile power, and are, indeed, 
the strongest muscles of the heart. Between the fleshy columns, there 
are, of course, very deep and irregular grooves ; and among the con- 
fused roots of these fleshy columns the blood often coagulates, after 
death, into the form of what are called polypi of the heart. Yet still 
the walls of the right ventricle are thinner, the fleshy columns smaller, 
the cavity greater, than those of the left side ; the right ventricle of the 
heart has also a peculiar form for the seprum corvis,—a partition 
between the right and left heart, is not, as generally supposed, a part 
common to both ; but the left ventricle is longer and more conical than 
the right one; the septum belongs almost entirely to the left ventricle ; 
the right ventricle, which is much bigger, Jaxer, flatter, and thinner, in 
the walls, is, as it were, wrapped round the left ; and thus the left ven- 
tricle alone forms the acute apex of the heart, and the left ventricle 
of necessity bulges very much into the cavity of the right, since the 
right ventricle is so much larger, and in a manner wrapped round it. 
In both ventricles, it is very remarkable, that towards the opening of 
the auricle, the surface of the ventricle is very rugged, irregular, and 
crossed with columne carnez, while a smooth and even lubricated 
channel leads towards the artery. 

7. The puLMonic arTery arises from the right ventricle, to carry 
out the blood close by the great opening at which the auricle pours it 
in; the artery arises at its root in a very bulging triangular shape. It 
is the valve within the mouth of the artery that gives it this very pe- 
culiar shape without; for the bulging root is divided into three knobs, 
indicating the places of the three valves, the artery dilating behind 
each valve into a little bag, which, when it is described, is called its 
sinus. © rs 

8. This vatve of the putmMonic arrrry has a more perfect and 
simple form than that of the auricle. ‘The valves in the mouth of each 
of the great arteries are three in number; they are thin but strong 
membranes, arising from the circle of the artery, where it comes off 
from the heart: each valve is semilunar; its larger and looser edge 
hangs free into the cavity of the artery; the edge is a little thicker 
than the rest of the valve ; the three valves together form one perfect 
circle, which closes the mouth of the artery so that no grosser fluid, 
nor hardly air, can pass. When they are filled till they become very 
tense, each valve forms a kind of bag; so that when you look at the 
mouth of a dried artery, they appear like neat round bags ; and when 
they are likely to be forced, the little horns or tags by which each valve 
is fixed into the coats of its artery, becomes so tense as to do the office 
of a ligament; these are called the semrLUNAR or SIGMOID VALVEs, 

Now, the condition of the ventricle while it is contracting is well 
understood: the auricle by its action lays down the tricuspid or au- 
rienlar valve, and fills the ventricle: the ventricle cannot feel the 


fig 
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stimulus of fulness till its valves rise, and its corde tendinew begin to 
pull; and the ventricle could not be close for acting, nor its walls 
perfect, it could not in short be an entire cavity, till the tricuspid or 
auricular valves were completely raised. But there is another open- 
ing of the ventricle, viz. that into the artery, which must be also shut : 
this is one of the several instances of the subordination of these actions 
one to another ; for, first, the auricle acts, then the ventricle, then the 
artery ; so that the auricle and the artery are acting in the same 
moment of time ; the artery by acting throws down its valye, and closes 
that opening of the ventricle, while the auricle is filling it with blood : 
and again, the moment that the ventricle is filled, both the auricle and 
artery are in a state of relaxation; the auricular valve rises so as to 
clese the ventricle on that side, and the arterial valve falls down, both 
because the artery has ceased acting, and because the valve is laid flat 
by the whole blood of the ventricle rushing through it. Hence it is 
very obvious, that the right ventricle could neither be filled or stimu- 
lated, unless the opening toward the artery were closed during the time 
of its filling ; and again, it is obvious that this valve cannot be laid down 
by any other power than that of the artery itself: who then can doubt 
that the artery has in itself (like the ventricle) a strong contractile 


power ? That it is the stroke of the artery succeeding that of the heart 


that lays down this valve so closely, is. proved by this, that in many 
animals, in fishes, for example, the aorta is as plainly muscular as the 
heart itself, — it is like a second heart ; and in fishes the vessel return- 
ing from the gills, and often nm human monsters, the artery alone, by 
its own muscular power, moves the whole circulation without any com- 
munication with the heart. In fishes there is no second heart for the 
circulation of the body ; and in monsters the heart is sometimes wanting, 
and there is found nothing but a.strong aorta to supply its place. This 
stroke of the pulmonic artery, then, (which the heart excites,) pushes 
the blood through the lesser circle or circulation of the lungs, and by 
the pulmonic veins it is poured inte the left side of the heart. 

9. The LEFT Avkicte of the heart is unlike the right auricle in these 
respects: the sinus, or that part which consists of the dilatation of the 
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pulmonic veins, is smaller; while the auricula, which is the more 
muscular part, is larger ; the pulmonic veins come in four great trunks 
from the lungs, two from the right side and two from the left; two 
great veins then enter at each side of the left auricle, by which it gets 
a more square form; the whole of the left sinus, which forms the chief 
bulk of this part, is turned directly backwards towards the spine, and 
is not to be seen in any common view of the heart ; but [ have here 
added a plan of the back part of the heart,* showing 1, How the left. 


ventricle lies behind; 2. How the left auricle is turned still more 
directly backwards ; 3. How the pulmonic veins enter into it in four 
great branches, so as to give a square or box-like form, compared 
with tlie gliding, gentle shape of the right auricle; 4. How the pul- 
monic artery comes out from under the arch of the aorta, dividing into 
its two great branches for each side of the lungs; and, 5. How the 
aorta arches over it, towers above all the other vessels, and is known 
always among the vessels of the heart by the carotid and subclavian 
arteries which come off from its arch. On the plan, (p. 334.) are 
seen—(oo0) the two pulmonic veins entering from each side of the lungs 
—(pp) the opening of these into the auricle—(qq) the sinus formed in 
part by the dilatation of these veins, and,—(r) the auricula or little 
ear, from which the whole bag is named auricle. 

10, The valves which guard the left auricle are seen here} (ss) ;— 
Now, it is to be remembered that the left auricle is smaller than the 
right ; that the circle or opening of the left auricle is of course smaller 
than that of the right ; that while it requires a valve divided into three 
points to fill the opening of the right auricle, a valve divided only into 


* Explanation of the sack view of the HEART. ; 3 

1, The left Ventricle—2. The left Auricle—3$33. The four Pulmonic Veins— 
4 4. The two great branches of the Pulmonic Artery—5. The Aorta—6. The Carotids 
and Subclavians—7. The Cava Descendens—8. "The Cava Ascendens, with all its 
branches from the Liver—9. The great Coronary Vein running seus back of the 
Heart between the Auricle and Veutricle in a groove surrounded by fat. 
at bog — the description of the left side of the heart, and the description follows 

e plan, p, 334. 
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ae ‘two points suffices for the opening of the ict auricle : this 3 
en reason of this slight variety of shape between the two auric a. 
i  ‘angbis also the reason of the valve of the right side being call 
ees CUSPID OF _three-pointed, while this of the left side, from some ver 
t it resemblance to a mitre, is named VALVULA mrTRALIs, the MITRAL 
. In all other points this valve is the same with that of the 
ig ; it has the same apparent thinness, for it is even transparent ; 
if “the he same real strength ; the same COLUMNEZ CaARNE® and tendinous 
strings to support it; the same rough irregular surface towards the 
opening of the auricle ; the same smooth gutter leading towards the 
artery. The constitution of all these parts, in short, is expressly the 
“yd Cems so that even concerning the left ventricle there is nothing 
farther to be observed, but that while it is much longer than the right 
ventricle, it is much smaller in its whole cavity, is much stronger in its 
_ COLUMN# CARNER, and much thicker in its fleshy walls; as at (tt) 
_ where it is seen to be thicker than the right ventricle, it is indeed 
-» nearly three times as thick. 
_ 11, The semrtunar vatvus of the aorta are also seen in this general 
plan at (u)—where manifestly the general structure and general inten- 


e tion of the valves are the same as in those of the pulmonic artery ; but 
is still we find at every point marks of superior strength and more violent 
ay action in the left side of the heart ; for though this valve be expressly 
like that of the pulmonic artery, and named like it, semilunar, yet it is 


_ thicker and stronger in its substance, and is peculiarly guarded by three 
small hard tubercles, which being placed one in the apex or point of 
each valve, meet together when the valve is close, and give a more 

___ perfect resistance to the blood, and prevent the valve being forced 

open. These are to be seen chiefly in the marginal drawing, (p. 337) 

and from their being of the size of sesamum seeds, they have the 

“name of CORPORA SESAMOIDEA ; sometimes they are named Corpuscula 

-Arantii. 

12. The aorra arises from its ventricle very large and strong ; it 

‘swells still more at its root than the pulmonic artery does; the three ' 

subdivisions of this swelling, which mark the places of the semilunar 

_ valves, are very remarkable ; the curvature at the arch of the aorta is 

0 its great sinus, and these three smaller bags are called the three 
lesser sinuses of the aorta. 


OF THE CORONARY VESSELS. 


But there still remains to be explained that peculiar circulation by 
which the heart itself is nourished ; and yet there is nothing in it very 
‘different from the usual form of arteries and veins: it is a part of the 
iy general circulation of the body ; 
for the heart is nourished by the 
two first branches which the aorta - 
4 gives off. The circulation des- 
tined for the nourishment of the 
heart is peculiar in this chiefly, 
that the forms of the arteries | 
veins of the heart are beauti 
and that the arteries rise just un 
der the valves of the aorta, while — i 
the veins end with one great 
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mouth in the right auricle.. The coronary arteries are two in number, 
of the size of crow-quills; we see from the inside of the artery their 
mouths opening above the sigmoid valves. Ong artery comes from 
the lower side of the aorta; it lies towards the right; it belongs 
chiefly to the right ventricle ; it comes out first between the roots of 
the aorta and pulmonic arteries ; it passes in the furrow between the 
right ventricle and auricle, and turning round arrives at the back part 
of the heart, and runs down along the middle of that flat surface which 
lies upon the diaphragm ; and when it arrives at the apex of the heart, 
its extreme arteries turn round the point and inosculate with the op- 
posite coronary. The other coronary belongs in like manner to the 
left side of the heart, and arises from the upper side of the aorta; it 
first goes out between the pulmonic artery and the left auricle, and 
then turning downwards upon the heart, it runs along that groove 
which is between the ventricles, and marks the place of the partition 
or septum ventricolorum ; its chief branches turn towards the left 
ventricle, and branch out upon it; it belongs as peculiarly to the left 
side of the heart as the other does to the right side: after supplying 
the left ventricle, &c. it turns over the point of the heart to meet the 
extremity of the first; and inosculate with it. Both these arteries give 
branches not only to the flesh of the ventricles, but to the auricles, 
and also to the roots of the great arteries, constituting the vasa Vaso- 
RUM, as such minute branches sent to vessels are called, 

The GREAT CORONARY VEIN which collects the blood of these arte- 
ries, arises in small branches all over the heart; these meet so as to 
form a trunk upon the fore pert of the heart, where the septum or 
union of the ventricles is. While small, the veins accompany their 
respective arteries ; but after the great trunk is formed, the vein takes 
its own peculiar route. When the trunk of the great coronary vein 
(accompanied by several lesser veins) arrives at the auricle, it runs in 
between the left auricle and left ventricle ; it turns all round the back 
of the auricle till it gets to the right side of the heart; it lies in the 
deep groove between the auricle and ventricle, surrounded with much 
fat ; and having almost entirely encircled the heart, it discharges its 
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the right auricle, close by the entrance of the lower ea 

The opening is very large ; it lies just above the tendinous ¢ 
the auricle, and it is guarded with a strong semilunar valve. 
the great coronary vein; all the veins which peas Mio the hear 
ut branches of it ; what are called the mrppL¥ vein of the heart, 
e vein of the right auricle, the vena innominata, &c. are all but 
- branches of the great coronary vein running along the right side or 
lower surface of the heart ; if there were to be any marked distinction, 
it should be into the GReaT coronary VEIN belonging to the left side 
of the heart, and the vens innomrnata belonging to the right side. 
__ But one thing more is to be observed, viz. that upon the inner surface 
of the right auricle may be seen many small oblique and very curious 
-_ epenings, which serve for the mouths of veins, while their obliquity 
performs the office of a valve. This name of coronary vessels is a 
very favourite one with anatomists, and is applied wherever vessels 
surround the parts which they belong to, however little this encircling 
may be like a crown; and it is thus that we have the coronary arteries 
of the stomach, coronary arteries of the lips, and coronary arteries 
4 of the heart. But these vessels of the heart are really very beautiful, 
rip _ and have some things very peculiar in their circulation: first, with 
regard to the coronary arteries, they lie with their mouths under the 
sigmoid valves ; or at least, in so equivocal a manner that their pecu- 
liar posture has given rise to violent disputes; viz. whether they be 
filled, like all other arteries, by the stroke of the heart, or whether 
ms they be covered by the valve so as to let the blood rush pass them 
re during the action of the heart. 


‘see the opening of the coronary arteries} rather, as { imagine, 
the valve ; though Haller says they are above the valve, and 


7 is is | aorta Inverted, so as to show the semilunar valves.— » of the 
valves—(B) Cor sesamoideum—(c) Opening of the ertenry pit (4) oneg 


the arch of the aorta with the coronary arteries: sag 
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rhest point to which the margin of the valve reaches in ve very {alee 
below the opening of the coronary artery, and half way 2 
pet w t and the bottom of the sinus or little bag behind the valve. ) ae 
But let this be as it will, if the condition of the aorta be considered, Be a 
it will be found to make no difference ; for thou, a evalvesrise and 
fall, are at one time fully opened, and at ano ime closely shut, 
still j in both these conditions of the valve, the et is as full as it can 
hold ;: its contraction instantaneously follows that of the heart, but its 


contraction is not, like that of the heart, such as to bring its sides 2 
together ; on thecontrary, the aorta is full when the heart strikes, the : 
action of the heart distends it to the greatest degree, the aorta re-acts- asa 
so as to free itself of this distension, but still it remains in some degree i 


full of blood; else how could this, like every other a 
always its form and apparent size? In this condition a 
obvious that the coronary branches are on the same footin 
the other branches of the aortic system ; that, like all the oth 
they first feel the stimulus of fulness from the push of the fear 
along with it the stroke of the aorta. 
Secondly, with re- 
gard to the coronary 
veins a dispute has ari- 
‘sen more violent than 
this: for it. has been 
doubted whether the 
coronary veins, large 
as they are, do actually 
convey the whole of the 
blood which the coronary artery gives out.* Veussens believed that 
some of the coronary arteries opened directly into the cavities of i 
heart, without the interposition of veins. Thebesius, after him, 
lieved that there were some shorter ways by which the blood 
returned ; not by a long circle into the right auricle, but directly into - 
the ventricles of the heart. Veussens, Thebesius, and others 8 
belonged to their party, pretended to prove this fact by injections 
but what doctrine is there which such clumsy anatomy and awkward — 
injections may not be made to prove? They used mercury, t 
water, and air; and they forced these, the most penetrating of allin- 
_jections, till they exuded upon the inner surface of the heart; but if = 
they had fixed their tubes, not into the coronary artery, but into the % 
aorta, and had proceeded to inspect, not the heart, but all the viscera = 5 
of the body, they would have found their injections exuding from 
every surface ; of the pleura and lungs; of the peritoneum and in 
testines ; of the brain and dura mater; of the mouth and tong 
and universally through the cellular membrane of the whol } 
but if any coarse injection, as tallow or wax, be used, follc 
natural course, it keeps within the’ arteries and veins, and 3 if. 
well prepared, finds its way back to the auricle of Fra: 


a _* In this cut the aerta is opened at its origin, and the cernilt 
The openings of the coronary artéries are seen above the r 
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atecting the heart of an ie he tie up the coro- 
es-and veins, washed and cleaned very thoroughly the cavi- 
the heart; and then tried, by squeezing, and all kinds of 
ods, to make that blood which was tied up in the coronary 
arteries and veins exude upon the inner surface of the heart, but war 
no effect. 
On the present occasion, a theoretical answer happens to ie as 
itisfactory as the most correct experiments: and it is this. If there 
ally singe y be formed (by disease, for example,) those numerous 
ich Thebesius and Veussens describe, then the blood 
owing all by these shorter and easier passages, none could come to — 
the great “coronary vein; its office would be annihilated; and wae 
‘contracting ‘gradually, would soon cease to exist. 


OF THE EUSTACHIAN VALVE, 


"There remains to be explained in the mechanism of the heart one 
point ; and which I have separated from the others ; not because it is 
the least important, but because it is the most difficult, and, if I may 
be allowed to say so, not yet thoroughly understood ; I mean the ana-— 
tomy of the Evsracuian vatve; which, if it had been easily de- 

_ seribed, should have been first described ; for it is a valve which lies 
in the mouth of the lower cava, just where that vein enters the right — 
‘eae uricle of the heart. How imperfect a valve this is, how difficult to 
ssect or to explain, may easily be known from this, that Winslow 
was first incited to look for the valve by some hints in Sylvius: he 
‘was soon after fairly directed to it by finding it.in the tables of Eusta- 
-chius, which were then first found and published by Lancisi, after the 
author had been dead 150 years; and yet with all this assistance, 
Winslow sought for it continually in vain, till at last he reflected, that by 
cutting the heart in its fore part, he must have always in his dissections 
destroyed any such valve ; by opening the back part of the cava, he 
‘at last saw the valve, and dem: enstrated it to the Academy of Sciences 
in France ; and haying just  ~eived from Lancisi his edition of the 
a & ‘Eustachian Table, so loag hidden, and since so outrageously praised, 
he called it vanvuLa Eustacntana, a name which it has retained to 
- this day, and he added rericunarts, to express its lace-like netted 
appearance at its upper edge. lrom Winslow’s time to this present — 
day, that is, for eighty years, there has been no good drawing, nor 
| ven any perfect description of the valve; and in the confusion of 
is Og pon the subject, what its use may be no one knows. ta 
stachian valve lies in the mouth of the ascending cava, just — 
° that great vein is joged to the auricle of the heart. It looks as — 
ed merely by the vein entering at an acute angle, and by the — 
e of the vein, or that which is joined to the auricle, rising 
» do the office of a valve. The very first appearance of 
the valve, a »e just over the mouth of the cava, seems to point 
out that ‘ase whieh ancisi has assigned it, viz. to support the bl ood of = 
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aes upper cava, and parent that column of blood whieh deddaide 
from the cava’ gravitating upon the opposite column sohiche c 
from the liver and lower parts.of the body ; and Le pon most ne 
is not its use. The valve somewhat resembles ¢ cent, or the 
membrane called hymen. It occupies just that bi po cava which 
is nearest the auricle. [ts deepest part hangs over a mouth of the 
cava, and is nearly half an inch in breadth, seldom more, often less, 
sometimes a mere line. [ts two horns extend up along the sides of the 
auricle ; the posterior horn arises from the left of the isthmus, as itis 
called, or edge of the oval hole ; its anterior horn arises from the vena 
cava, where it joins the auricle. Behind the valve the remains of the 
foramen ovale may be seen, now shut by its thin membrane, but sti 
easily distinguished ; for its arch-like edges are so thick,s 
cular, that they look like two pillars, and thence are elle 
FORAMINIS ovatis : these two pillars were called isramus V 
and by Haller are named annutus Fossm ovaLts, while the remains 
of the hole itself is so deep that it is named the rossa ovatis. Before 
the Eustachian valve, lies the great opening into the ventricle ; but 
between that and the valve there is a fossa or hollow, in which lies the 
opening of the great coronary vein; and the valve which covers the 
coronary vein is a neat small slip of white and very delicate mem- 
brane, the one end of which connects itself with the fore part of the 
Eustachian valve; so that both valves are moved and made tense at = 

The Hustachiién valve is sometimes reticulated or net-like even in 
the foetus, but by no means so often as to vindicate Winslow, in adding Lie 
reticulare to the name ; it grows reticulated chiefly in the adult. Theis 
only beautiful drawing that we have of a reticular Eustachian valve 
is in Cowper; and that was from a man of eighty years of age. _ 
Perhaps in eight or ten hearts, you will not find one that is reticulated — 
in the least degree ; in old men it is reticulated, just as all the other — 
valves of the heart are, not by any thing peculiar to the constitution — 
of this valve; not by the pressure of the blood and continual force 
of the ¥ebacls, as Haller represents; but by the gradual absorption __ 
which goes on in old age, and which spares not the very hence for ; 
even they grow thin, and in many places transparent. 

This is the simple description of a valve, which has been tiie occa-— 
sion of more controversy than the circulation of the foetus and the use 
of the oval hole. Winslow first began about eighty years ago to ob- 
serve the connections and uses of this valve; he laid it down as an 
absolute fact, that this valve was almost peculiar to the foetus ;- that it — 
was perfect only while the foramen ovale was open ; that it vanished. 
gradually as the forainen ovale closed ; that in the adult it was seldo 
seen, unless the foramen ovale was B10 open bychance. _ It is inci 
dible what numbers of anatomists followed this opinion ; for th 
culty of dissecting the valve made it always easier to say that. 

only in the feetus that it could be found: it is also incredible 
_surd consequences arose from this doctrine, which, afte 
_ dream ; for in fact the valve is more easily shown i in 
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ia The foundation being now Jaid foriconinecting this valve-with the - 


___ peeuliar circulation of the foetus, they conceived the following theory, 
4 which has come down to this very day ;. viz. that in the child the great 
is ect of nature, in arranging its vessels, was to convey the blood 


whieh came fresh from the mother’s system directly into the carotids, 
oi ee and so plump into the head at once. ‘The pure blood from the mother 
_ gomes through the liver by the ductus venosus ; it is deposited in the 
ee lower cava at the right side of the heart ; and these. anatomists sup- 
if posed that this current of fresh blood was directed by the Eustachian 
valve into the oval hole, through that into the left auricle and yen- 
E -_tricle, and from these directly into the aorta and carotids ; while the 
_ foul blood of the upper cava went down into the right auricle and 
“ventricle, and from that into the ductus arteriosus, and ‘so away down 
to the lower and less noble parts of the body, and to the umbilical 
arteries, and.so out of the system; for the ductus arteriosus, which 
x comes from the right ventricle in the foetus, joins the aorta only ag it 
‘ goes down the back, and none of its blood can pass upwards into 
the head. ts Sa i 
a _ This is the theory which, modified in various ways, has amused the 
__. French Academy, or, rather, been the cause of a perpetual civil war 

in it, for a hundred years. This doctrine began with Winslow, it is 

still acknowledged by Sabbatier; and Haller, after announcing a 

theory not at all differing from this, challenges it as his own theory ; 
_ “hane meam conjecturam etiam a Nichols video proponi.’’ Of the 
_ truth of this theory Haller was so entirely satisfied, that he not only 
___ published it as peculiarly his own, but reclaimed it when he thought it 
in danger of being thus appropriated by another. Sabbatier is the last 
fe in this train of authors ; and in order that there might remain no am- 
__ biguity in what they had said or ineant, he pronounces plainly that the 
4 Eustachian valve is useful only in the foetus, and that there are two op- 


‘ i 


posite currents in the right auricle of the heart; that the one goes 
a from the lower cava upwards to the foramen ovale, while the other 
from the upper cava descends right into the opening of the ventricle. 
What shall we say to anatomists who in the narrow circle of the auricle 
-- eonceive two currents to cross each other directly, and to keep as 
a clear of each other as the arrows by which such currents are usually 
¥ represented? This error in reasoning is below all criticism; it car- 
ries us backwards a hundred years in anatomy and in physics; and 
--_-yet this is all that Winslow, Haller, Sabbatier, and many others, have 
ae been able to say in proof of the connection of the Eustachian valve | 
with the circulation of the fetus. } 


4 


a ae ed anatomists, for not connecting more strictly with each other the anatomy and 

accidents of the foramen ovale and Eustachian valve; with Morgagni, Albinus, and 
ii Wietbrecht, he is offended for saying that they had seen the foramen ovale open, without 
saying one word concerning the state of this valve; and with Lieutaud, Portal, and 


ne - others again, he is equally offended that they should have had opportunities of seei 
Hah the Bustachi ‘ Tithe ‘The 


sh an valve entire without inquiring into the condition of the oval hole, 

igh _ reason of all this is very plain: the oval hole had not been open, neither in the one — 
i. __ situation nor in the other, else it is very unlikely that such correet and anxious anato- 
BY 


mists should have described that valve which ariseg from one of the borders of th 
hole, without observing it open, if it was so ; espetially as the ovale hole, being 
is by no means an nsnal oceurrence. 4 
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Lancisi, again, believed that it was dlnedy useful by supponitie tia 4 
‘Wt of the lower cava, defending it from the weight of that column — 
of blood which is continually descending from above; and Winsloy 
and others approved of this, as being, perhaps, one use of the valve. 
But they have all of them forgotten a little circumstance, which must 
affect the office of the valve, and which should have been regarded 
especially by those who said it was useful chiefly before birth; they 
have forgotten a little circumstance, which John Hunter also forgot, 
when theorizing about the gubernaculum testis, viz. that the child lies 
with its head downmost for nine months in the mother’s womb.* 
‘Nothing is more certain than that the Eustachian valve is not pecu- 
liar to the fcetus; that it has no connection with the oval hole; that 
the'valve is often particularly large after the foramen ovale is closed 5 


that the valve is often obliterated where yet the foramen ovale remains tris: o 


open ; that in adults it is more easily demonstrated than in childre 
that in old age it is often reticulated as the other valves are. Its us 
relates neither to the foramen ovale, nor to the ascending cava ; it re- 
lates to the auricle itself, and, therefore, it is found in all the stages of 
life, smaller or larger, according to the size or form of the heart. 

The auricle on the side towards the venz cave is imperfect ; the 


the laxity of the cave and the great width of the strus vENosus, 7. e. 
of almost the whole auricle, would take away from its contraction all 
effect ; but to prevent this, and to make the auricle perfect, the vena 
cava and auricle meet so obliquely, that the side of the cava makes a | 
sort of wall for the auricle on that side. This wall has entirely and 
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ie 


anterior part of the auricle chiefly is muscular, and when it contracts, = 


distinctly the reticulated structure of the auricle itself, with fleshy bands a 
pe 


of muscular fibres in it: this wall falls loosely backwards when the 


auricle is quite relaxed, as, for example, when we lay it open ; and thus wes 


it has got the appearance and name without the uses of a valve ; but 
when the heart is entire, tense, and filled with blood, this valve repre- 
sents truly a part of the side of the auricle: and that this part of the 
wall of the auricle should be occasionally a little higher or lower, looser _ 
or tenser, we need not be surprised. ‘This further may be pheangeh ree : 
that wherever, as in a child, this valve is very thin and delicate, the 
anterior part of the fossa ovalis goes round that side of the auricle par- 
ticularly deep and strong. Let it also be remembered, that in certain 
animals this valve is particularly large and strong ; now, in a creature 


¥ 
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which goes chiefly in a horizontal posture, it may strengthen and make ,. ; 


up the walls of the auricle (the chief use which I have assigned for it 
in man) ; but surely it cannot protect the blood of the lower cava from 


the weight of blood coming from above, since the body of an animal lies _ . 


horizontally, and there is no such weight. The Parisian academicians _ 
deseribe the heart of the Castor in the following terms : “ Under the vena 
coronaria we find the valve called nobilis (viz. the Eustachian va e), 


* Ihave left these opinions as originally expressed by Mr. John Bell, because i 
phi that jRavg reader should have eg opinions fairly before him. In sees 
ag ion of the function of this membrane. Notwith that is 

ere delivered, I believe that the principal use of this membrane is to dire 

ye and that it remains as a mere mene q strength- 
w ening the auricle in the aa 4 8 A dae 
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f which fills the whole trunk of the vena cava, and which is so disposed 
m that the blood may be easily carried from the liver to the heart. by the 
Vena cava,’ but which is hindered from descending from the heart towards 
the Age through the same vein.” =” ne 
ep a OF THE IRRITABILITY AND ACTION OF THE HEART. a 


- But even this curious mechanism of the heart is not more wonderful 

than its incessant action, which is supported by the continual influx of 
stimulant blood, and by its high irritability and muscular power ; for 
though we cannot directly trace the various courses of its muscular 


4 fibres, there is not in the human body any part in which the muscular 
substance is so dense and strong. In the heart there can be no direct 
ie or straight fibres ; for let them go off from the basis of the heart in 


what direction they may, still as they belong to the one or the other 
ventricle, they must, by following the course and shape of that ven- 
tricle, form an oblique line. Vesalius has, indeed, not represented them 
‘ so, he has drawn straight fibres only; because in the latter end of his 
™ great work he was without human subjects, and betook himself to 
, drawing from beasts. 
ait The fibres of the heart are all oblique, or spiral, some lying almost 
transverse ; they all arise from a sort of tendinous line which unites the 
auricle to the ventricle ; they wind spirally down the surface till the 
fibres of the opposite ventricles meet in the septum and in the apex of 
the heart. The fibres of each ventricle pass over the convex or upper 
surface of the heart, then over the apex, and then ascend along the flat 
nf side of the heart, which hes upon the diaphragm, till they again reach 
‘ae the basis of the heart. The second layer or stratum of fibres is also 
oblique ; yet many of the fibres run almost transversely, uniting the 
oblique fibres ; ; but when we go down into the thick substance of the - 
heart, we find its fibres all mixed, crossed, and reticulated in a most 
surprising manner; so that we at once perceive both that it is the 
strongest muscle in the body, and that the attempt to extricate its 
_ fibres is quite absurd * ‘heir desire of giving more correct and 
___ regular descriptions has been the cause why those who haye particularly 
- studied this point have been fatigued and disappointed ; the most sen- 
ag sible of them have acknowledged with Vesalius, Albinus, and Haller, 
that the thing could not be done ; while those, again, who pretended 
to particular accuracy, and who have drawn the fibres of the heart, 
os have represented to us such extravagant, gross, and preposterous things, 
as have satisfied us more than their most ingenuous eee edges 
: could have done, that they also could accomplish nothing. ) 
i: There is no question that irritability is variously bestowed in various | 
creatures, that it is variously appointed in various parts of the body, 
that this property rises and falls in disease and health : without hesita- 
tion we also may pronounce that the heart is in all creatures the most — 
irritable part ; it is the part first to live and the last to die: “ Pulsus et 
vita pari a Aeabulant passu.’’ When we see the punctum saliens in the 


* Thicke the walls of the heart by vinegar, strong acids, alum, or boiling the . 
heart, have me us in unravelling its structure but very lie. i a 
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chick, we know that there is life ; and ‘when we open the body of A 


animal soon after death, still the heart is irritable and contracts. 


In the very first days in which the heart appears in the chick, while 
yet its parts are not distinguished, and the punctum saliens is the only 


‘mame we can give it, the heart, even in this state, feels the slightest 


change of heat or cold ; ; it is roused by heat, it languishes when. cold, 

it is excited when heated again. It is stimulated “by sharp points or 
acids, it works under such stimuli with a violent and perturbed motion. 
In all creatures it survives for a long while the death of the body ; for 


when the creature has died, and the breathing and pulse have long 


ceased, and the body is cold, when the other muscles of the body are 


rigid, when the stomach has ceased to feel, when the bowels, which 


preserve their contractile power the lorigest, have ceased. to roll, and 
they also feel stimuli no more, still the heart preserves its irritability ; “ 


it preserves it when torn from the body and laid out upon the table ; : a 


heat, caustics, sharp points, excite it to move again. 

We know also another thing very peculiar concerning the irritability 
of this organ, viz. that it is more ‘irritable on its internal than on its 
external surface ; for if instead of cutting out the heart we leave it con- 
nected with the body, seek out (as the old anatomists were wont to do) 
the thoracic duct, or pierce any great vein, and blow a bubble of air 
into the heart, it pursues it from auricle to ventricle, and from ventricle 
to auricle again, till, wearied and exhausted with this alternate action, 
it ceases at last, but still new stimuli will renew its force. 

Thus it is long after apparent drowning or other suffocation before 


_ the principle of life is gone, and long after the death of the body before 


the heart be dead ; and just as in this peculiar part of the system irrita- 
bility is in high proportion, there are in the scale of existence certain 
animals endowed in a wonderful degree with this principle of life. 
They are chiefly the amphibious creatures, as they are called, needing 
little air, which have this power of retaining life ; no stimuli seem to 
exhaust them, there seems especially to be no end to the action of their 
heart; a Newt’s or a Toad’s heart beats for days after the creature 
dies ; ’a Frog, while used in experiments, is often neglected and forgot- 
ten, its limbs mangled, and its head gone, perhaps its spinal marrow cut 
across, and yet for a whole night and a day its heart does not cease beat- 
ing, and continues obedient to stimuli for a still longer time. It seems 


_ as if nothing but the loss of organization could make this irritable 


muscle cease to act; or rather it seems as if even some degree of 


deranged organization could be restored: breathe upon a heart which 


has ceased to act, and even that gentle degree of heat and moisture 
will restore its action. Dr. Gardiner having left a turtle’s heart 
neglected in a handkerchief, he found it quite dry and. shrivelled, but 
by soaking it in tepid water its plumpness and contractility were 
restored. ‘ 


Since then this irritable power supports itself in parts long after they. | 
are severed from the body, what doubt should we have that there is in- 


the muscular fibre some innate contractile power.or vis insita indepen- — 

dent of nerves? And when we talk on a subject so difficult and so 

abstruse, what other proof can we cape or wish for than the power 
Vor. L—V v + 


ms 


~ ae 


Tg 


hr 


head and br 
from that living system to which it belongs? If the heart be the most 
irritable muscle of the body, if all this irritability arises from the nerves, 
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of one posiniee and Gaalated nua surviving ‘the separation of the 
rain, the destruction of its nerves, or its total separation 


how can it be that this muscle, which is thus announced as the most 


‘dependent on its nerves, is really the most independent ? that the mus- 


_cle which of all the body needs this nervous supply oftenest should 


want it the least, and should survive the loss of its nerves so nyaah 
longer than the other muscles of the same body ? 

‘Although the ancients knew how irritable the heart was, dlthotigh 
they often opened living creatures, and saw the heart struggling to 


relieve itself, because it was oppressed with blood, yet they continued 


entirely ignorant of the cause: and why the heart should alternately 
contract and relax without stop or interruption, seemed to them the ~ 
most inexplicable thing in nature. Hippocrates ascribed it to the 
innate fire that is in the heart; Sylvius said, that the old and alkaline 
blood in the heart mixing with the new avd acid chyle, and with the 
pancreatic lymph, produced a ferment there ; Swammerdam, Pitcairn, 
and Freind, thought that the heart, and every muscle which had no 
antagonist muscle, was moved by a less proportion of the vital spirit 
than other muscles required. Others believed that each contraction 
of a muscle compressed the nerves of that muscle, and each relaxation 
relieved it ; and that this alternate compression and relief of the nerve 
was the cause of the alternate movements of the heart: another phy- 
sician of our own country, a great mechanic, and a profound scholar 
in mathematics, and all those parts of science which have nothing todo _ 
with the philosophy of the human body, refined upon this theory most 
elegantly ; for observing that the nerves of the heart turned around the 
aorta, and passed down between it and the pulmonic artery, he ex- 
plained the matter thus: ‘These great arteries, every time they are 
full, will compress the nerves of the heart, and so stop this nervous 
fluid, and every time they are emptied (a thing which he chose to take 
for granted, for in truth they never are emptied,) they must leave the 
nerves free, and let the nervous fluid pass down to move the heart.” _ 

Descartes, who studied every thing like a right philosopher of the 
old breed, viz. by conjecture alone, supposed that a small quantity of 
blood remained in the ventricle after each stroke of the heart ; which 
drop of blood fermented, became a sort of leaven, and operated wg : 


‘the next blood that came into the heart, “ like vitriol upon tartar ; 


waite 
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that every successive drop of blood which fell into the ventricle welled 


- and puffed up so suddenly as to distend the heart, and then burst out by 


the aorta. Philosophers have been so bewitched with the desire of 
explaining the phenomena of the human body, but without diligence 


_ enough to study its structure, that from Aristotle to Buffon, it is all the . 


same, great ignorance and great presumption. But on this subject of , 
the pulse of the heart, physicians almost surpassed the philosophers in 
the absurdity of their theories, till at last they were reduced to the sad 
- dilemma of either giving up speaking upon this favourite subject, or 


contenting themselves with saying, * that the heart-beat by its freultas 
pulsifica, 1 its pulsative faculty.” 
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_ The ancients, I have said, often opéned living creatures, and saw a 
the heart struggling to relieve itself because it was oppressed = a 


x 


‘and as urine is the stimulus to the bladder, food an excitement to the _ ® 
intestines, and the full grown feetus a stimulus to the womb;—so is ; 
Dlood the true stimulus to the heart. When the blood rushes into the 
heart, the heart is excited and acts ; when it has expelled that blood. 
it lies quiescent for a time ; when blood rushes in anew, it is roused 
again : so natural is both the incessant action and regular alternation =. 
of contraction and relaxation in the heart. se ae 
_ ‘It is when we are so cruel as to open a living creature that we see 
best both the operation of the blood as a stimulus, and the manner in 
which the heart re-acts upon it. When we tie the two vene cave so 
as to prevent the blood from arriving at the heart, the heart stops; 
when we slacken our ligatures and let in the blood, it moves again; — 
‘when we tie the aorta, the left ventricle being full of blood will con- 
tinue struggling, bending, turning up its apex, and contracting inces- 
santly and strongly, and will continue this struggle long after the other : 
parts have lost their powers. One author, whether from his awkward- a 
ness, or the delicacy of the subject, or really from the strength of the 
ventricle, assures us, that often while he has held the aorta of a frog 
close with pincers, it has burst by the mere force of the heart. If, 
afer violent struggles of this kind, you cut the aorta, even of so small ‘ 
acreature as an eel, it will throw its blood to the distance of three or 
four inches. ‘ 
Thus we not only know that we can excite the heart by accumula- 


‘important as this function is, it is equally simple with all the others: 


a _ ting blood in it, but that by confining the blood in it we can carry that 
' excitement to a very high degree ; and, in short, by keeping the one af 
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or the other ventricle incessantly full of blood, we can make the one _ 
heart work continually, while the other lies quiet, or is only slightly 
drawn by the other’s motion, showing the true distinction between the 
heart of the body and the heart of the lungs. And this is a memora- 

_ ble fact, that it is not merely the stimulus of the blood, but the sense a 
of fulness that makes the heart contract ; for the auricle often beats .: 
twice or thrice, sometimes it makes its push four or five times, before 
it can force the ventricle to contract. — re | 4 

_ When we empty the heart, and tie all its veins, all its parts cease to 

act; stimuli applied outwardly make it contract partially; it trembles 

in particular fibres; but it is only letting in the blood, or blowing it = 

up with air, that can bring it into full action again. When we look — 

with cruel deliberation upon the strokes of the heart in any living 

ereature, we observe that at first, during the full and rapid action of 

the heart, there is hardly any perceptible interval among the several 

parts ; but towards the end of each experiment, when the pulse flags, 

and the creature falls low, the swelling of the great veins, and t 

successive strokes of auricle and ventricle, are distinctly told. The 
dilatation and contraction of each part is what we cannot observe, 
they are so quick ; but these things we distinctly observe—the auricle 

rontracts and dilates the ventricle ; the ventricle contracts, subsides. i 
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and fills the aorta; the aorta turns and twists with the force of the 
blood driven into it, and by its own re-action, and the ventricle, every 
q time that it contracts, assumes a form slightly curved, the point turn- 
ing up like a tongue towards the basis, and the basis in some degree 
bending towards the point. The basis, indeed, is in some degree fixed 
to the diaphragm and spine, but the heart in its contraction always 
moves upon its basis as upon a centre ; its ventricles, and especially 
its apex, are free ; the point rises and curves so as to strike against the 
ribs ; and the dilation of the heart is such (together with the posture 
and relation of its several parts), that during the dilation the heart 
turns upon its axis one way; the contraction of the heart reverses 
this, and makes it turn the other way, so that it seems to work per- 
petually withthe turning motions of a screw. All this is most stri- 
king, while we are looking upon the motion of the heart in a living 
creature. 
The posture of the human heart is very singular, and will illustrate 
this turning motion extremely well; for in the human heart the pos- 
ture is so distorted, that no one part has that relation to another 
which we should beforehand expect. In the general system, the human 
heart is placed nearly in the centre, but not for those reasons which 
- Dionis has assigned ; it is not in order that by being in the centre, it 
may feel less the difficulty of driving the blood to any particular limb 
or part of the body; it is the place of the lungs that regulates the 
posture of the heart ; and wherever they are, itis. Except the Oyster, 
I hardly know of any creature in which the heart lies expressly in the 
centre of the body. In Frogs, Toads, Newts, and Snakes, the lungs 
are not moved by any diaphragm: they are filled only by the working 
of the bag attached to the lower jaw, the lungs in them being under 
# the jaws, and the heart is lodged at the root of the jaws, leaving, as in 
a Newt or Cameleon, Crocodile, Adder, Serpent, &c. the whole length 
of their trailing body behind. In a fish, the gills serve the creature 
for lungs: the gills are lodged under the jaws, and the heart is placed 
between them. In insects, as in the common Caterpillar, (the aurelia 
E .of our common Butterfly,) the air enters by many pores on its sides ; 
and accordingly its heart is not a small round bag, but may be easily 
‘seen running all down its back, working like a long aorta, but having 
regular pulsations, denoting it to be the heart: and this you easily see 
‘through the insect’s skin, for it is more transparent along the back 
where the heart is. 
The breast in man is divided into two cavities by a membrane named 
the Mepiastrnum. This membrane passes directly across the breast 


~ 


a from the sternum before till it fixes itself into the spine behind. It is 
on the left side of this membrane, in the left cavity of the breast, that 
the heart is placed, lying out flat upon the diaphragm, as upon a floor, 


__ by which it is supported: and that surface (a), which lies thus upon 
the diaphragm, is perfectly flat, while the upper surface (6), or what 

we usually call the fore part of the heart, is remarkably round. The 
bail whole heart lies out flat upon the diaphragm ; its basis (ce), where the 
auricles are, is turned towards the spine and towards the right side ; 


i the apex (d). or acute point. is turned forwards and a little obliquely 
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towards the left side, where it strikes the ribs ; the vena cava (e) enters 
in such a manner through a tendinous ring of the diaphragm,* that it 

ties down the right auricle to that floor (as I may term it) of the tho- | 
rax. The aorta (f) does not rise in that towering fashion in which @ 
it is seen when we take a dried-up heart, which naturally we hold by 
its apex, instead of laying it out flat upon the palm of our hand; nor 
in that perpendicular direction in which hitherto, for the sake of dis- 7 
tinctness, I have represented it in these plans ; but the aorta goes out 
from its ventricle towards the right side of the thorax ; it then turns in re 
form of an arch, not directly upwards, but rather backwards towards - 
the spine; then it makes a third twist to turn downwards; where it 
turns downwards it hooks round the pulmonic artery (g), just as we 


hook the fore fingers of our two hands within one another. The right : 
heart (h) stands so before the other, that we see chiefly the right auri- aa 
cle and ventricle before, so that it might be named the anterior heart; a 


the pulmonic artery (g) covers the root of the aorta ; the left ventricle 


_ (a), from which the aorta rises, shows little more than its point at the 
_ apex of the heart ; the left auricle (&) is seen only in its very tip or 


extremity, where it lies just behind the pulmonic artery ; and the sorta a 
(f) arises from the very centre of the heart. From this view any ma: 

may understand these vessels by other marks than the mere colours of 

an injection ; and he will also easily understand why the heart vat is 

so in its actions, and how it comes to pass that its posture is dificult ee 

for us to conceive, no one part having that relation to any other : 
which we should beforehand suppose. 4 Se % 
— * Let it a einarved, that (e) in this drawing marks the point where the lower Rs a 
ae liver the a to prevent the injection going down into the * | 
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But the ppricarptom, purse, or capsule, in which the heart is con- 
tained, affects and regulates its posture, and makes the last important 
point concerning the anatomy of the heart. It is a bag of considera- 
ble size and great strength, which seems to us to go very loosely round 


eae the heart, because when we open the pericardium, the heart is quite 


empty and relaxed; but [ believe it to surround the heart so closely 
as to support it in its palpitations, and more violent and irregular ac- 
tions ; for when we inject the heart, its pericardium remaining entire, — 
that bag is filled so full that we can hardly lay it open with a probe 
and lancet without wounding the heart; and still further, when we open - 
the pericardium before we inject the heart, the heart receives much 
more injection, swells to an unnatural bulk for the thorax that it is 
contained in, and loses its right shape. The pericardium is formed 
like the pleura and mediastinum, of the cellular substance ; it is rough 
_and irregular without and fleecy, with the threads of cellular substance, - 
Ais “by which it is connected with all the surrounding parts; within it is" 
_ smooth, white, tendinous, and glistening, and exceedingly strong. As ~ 
he heart lies upon the floor of the diaphragm, the pericardium, which _ 
s under the heart, is connected with the diaphragm a little to the © 
_ left of its tendinous centre, and so very strongly that they are abso- 
—lutely inseparable. The pericardium surrounds the whole heart, but 
it is loose every where except at the root of the heart, where it is con- 
: nected with the great vessels: for the pericardium is not fixed into the 
eart itself, but rises a considerable way upon the great vessels, and 
ves to the roots of the vessels, which are seen on opening the peri- 


™: PLAN OF PHE PERICARDIUM.— (a) Outside of the pericardium— (6) part where ‘ 
_ the membrane is reflected on the heart— (¢) the same membrane covering the substance © 


of the ventricle. N.B.—The membrane, which is extremely thin, is represented thick — 
and coarse, for the sake of illustration. 
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proceeds from its exhalant arteries (and which can be imitated so_ 
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assign: an ieee. coat, and surrounds each vessel witht: a taet of + 


ring. For, Ist, It surrounds the pulmonic veins where they are enter- 2. 
ing the heart ; there the pericardium i is short: 2dly, It mounts hig ea 
' upon the vena cava than upon any other vessel ; the cava of course 


longer within the pericardium, and it also is surrounded with a sort ee 

ring: 3dly, It then passes round the aorta and pulmonic artery, sur- 
rounding these in one greater loop: 4thly, The cava inferior is the 

vessel which is the shortest within the pericardium ; for the heart in- 

elines towards the horizontal direction ; it lies in a manner flat upon : 
the upper surface of the diaphragm, while the lower surface of the . 


‘diaphragm adheres to the upper surface of the liver. Thus it happens 
that the liver and the right auricle of the heart are almost in contact, 
the diaphragm only intervening ; thence the lower cava which passes) 
from the liver into the right auricle of the heart cannot have anylength, = 
While the pericardium thus passes round the great vessels, it mustleave 


tucks and corners ; and these have been named the coxNva, or horns * 
of the pericardium. a toga 

But there is another peculiarity in the form of the pericardium, Er 
which I have explained in this second plan ;* viz. that the pericar- a 


dium, constitutes also the immediate coat of the heart ; for the peri- 


cardium having gone up beyond the basis of the heart so as to sur- 
round the great vessels, it descends again along the same vessels, and 
from the vessels goes over the heart itself. I have marked the man- 


the pericardium i is loose : at (bb), the angle where it is reflected; and 

at (cc), where it forms the proper coat of the heart, and where it is nae 
intimately united to its substance. The pericardium, where it forms = = 
this coat, becomes extremely thin and delicate, almost cuticular, but 


ner of this more delicate inflection of the pericardium at (aa), where ig 
4 
3 


strong ; under this coat the coronary arteries pass along in the cellular . 
substance ; under it the fat is gathered sometimes in a wonderful de- | 


gree, so as to leave very little to be seen of the dark or muscular colour 


of the heart. 3 
“_ The pericardium, then,is a dense and very strong membrane, which " 
T would compare with the capsule of any great joint, both in office ? 
and in form ; for it is rough and cellular without, shining and tendi- op 


nous within ; bedewed with a sort of halitus like the great joints : its 
uses are to keep the heart easy and lubricated by that exhalation whieh 


easily by injecting tepid water into its arteries) ; to suspend the heart 
in some degree by its connections with other parts, especially by its 
connections with the mediastinum and diaphragm. ‘T'he pericardi 
limits the distention of the heart, and checks its too violent actions ;_ 
just as we see it prevent too much of our injections from entering the 

heart. How strong the pericardium is, and how capable of supp 
ing the action of the heart, even after the most terrible accidents, 
om this, that the heart or coronary arteries have actually b 
but with a hole so small as not to occasion immediate loss of life; 
then the pericardium, receiving the blood which came from | 
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ture, has dilated i in such a manner as to receive nine or ten pounds of 
blood, but has yielded so slowly as to support the heart in some kind of 

_action, and so preserved life for two or three days. But while, accord- 

_ing to authors, we have been following the inflection of the pericar- 
dium, we should not omit noticing that the membrane is double, and 
that, while the finer layer of the membrane is reflected over the heart, 
a stronger texture of fibres is sent off into the sheaths of the great s 
vessels which ascend from the heart. 

If I have not mentioned any fluid under the direct name of aqua 

_ PERICARDI, or the water of the pericardium, it is because I consider 

the accident of water being found as belonging not to the healthy 

Structure, but to disease. Yet this same water occupied the attention — 

; of the older authors in a most ludicrous degree. Hippocrates be- 

_heved that this water of the pericardium came chiefly from the drink 
we swallow, which found some way or other (as it passed by the 
pericardium) to insinuate itself into this bag. Some after him said, 
it was the fat of the heart melted down by incessant motion and the 
heat of the heart ; some said it was from humours exuding through 
the heart itself, and retained by the density of the pericardium, that 
this water came ; and it is but a few years since this clear and distinet 
account of it was given, viz. ‘‘ that it proceeds from the aqueous ex- 
crementitious humour of the third concoction.’”’ The same -men,* 
“‘virl graves et docti,” declare tous that the uses of the aqua peri- 
cardii are to cool the heart, for it is the very hottest thing in the 
body ; or by its acrimony to irritate the heart, and support its motions 3 
or to make the heart by swimming in it seem lighter. By this it is | 
pretty obvious what absurd notions they had of the quantity of water | 
that may be found in the pericardium. But of all the outrages against = 
common sense and common decorum, the most singular was the dis- ~* 

__—- pute maintained among them, whether it was or was not the water of 
the pericardium which rushed out when our Saviour’s side was pierced 
with a spear? The celebrated Bardius, in a learned letter to Bartho- 
line, shows how it was the water of the pericardium that flowed out ; 
but Bartholine, in his replication thereunto, demonstrates, that it must 
have been the water of the pleura alone. This abominable and ludi- 
crous question, I say, they bandied about like boys rather than men: 
Bartholinus, Arius, Montanus, Bertinus Nicelius, Fardovius, Lauren- — 
bergius, Chiprianus, with numberless other Doctors and Saints, were 

__ all busy in the dispute ; for which they must have been burnt every 

- ee ‘soul of them, at the stake, had they done this in ridicule ; but they 

____ proceeded in this matter with the most serious intentions in ‘the world, 

a ca with the utmost gravity. The whole truth concerning water in 

the pericardium is, that you find water there whenever at any time 

you find it in any of the other cavities of the body. If a person have 

* laboured under a continued weakness, or have been long diseased ; if 

™ a person have lain long on his death-bed, then you find water in the 

hj pericardium. But if you open any living animal, as a dog, or if you 
open the body of a suicide, not a drop of water will be found in the 


* They are thus denominated in all the charters of the College of Physicians from 
the time of Henry VIII. downwards. 
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ticardium. When such fluid is to be found, it is of the ris hse 
ith th the dropsical fluids of other cavities: in the child, and in young 
people, it is reddish, especially if the pericardium be inflamed; in 
older peopie, it is pellucid, or of a light straw colour; inoldage,and 
in the larger. animals, it is thicker, and more dingeniy resembles the 
liquor of a joint. 
Thus does the pericardium contribute in some degree to settle the 

posture of the heart; but still the heart is to a certain degree loose 
and free. It is fixed ‘by nothing but its great vessels as they run up i 
towards the neck, or are connected with the spine; but how slight  . 
this hold is, how much the heart must be moved, and these vessels en- si 
dangered, by shocks and falls, it is awful to think. The pericardium . 
is no doubt some restraint ; its connexions with the diaphragm and Piet 
with the mediastinum, make it a provision, in some degree, against any % 
violent shock ; its internal lubricity is, at the same time, a means of 
making the heart’s motions more free : yet the heart rolls about in the me 
thorax ; we turn to our left side in bed, and it beats there; we turn 

over to our right side, and the heart falls back into the chest, so that ® 
its pulse is nowhere to be perceived ; we incline to our left side again, 9 
and it beats quick and strong. ‘The heart is raised by a full stomach, 

and is pushed upwards in dropsy : and during pregnancy its posture is 
remarkably changed ; it is suddenly depressed again when the child is 
delivered, or the waters of a dropsy drawn off. It is shaken by cough- 
ing, laughing, sneezing, and every violent effort of the thorax. By = = 
matter collected within the thorax it may be displaced tovany degree, 
Dr. Farquharson cured a fine boy, about eight years old, of a great = 
collection of matter in the chest, whose heart was so displaced by a ” 
vast quantity (no less than four pounds) of pus, that it beat strongly on 

the right side of the breast while his disease continued, and as soonas | 
the pus was evacuated, the beating of the heart returned naturally to 3 
the left side. Who ciuld have believed that, without material injury, 

the heart could be so long and so violently displaced? Felix Platerus 
tells us a thing not so easily believed, that a young boy, the son of a — a 
printer, having practised too much that trick which boys have of going 
upon their hands with their head to the ground, began to feel terrible th 
palpitations in the left breast : these gradually increased till he fell into © 

a dropsy from weakness, and died; and upon dissecting his body, the - 
situation of his heart was found to have been remarkably changed by 

’ this irregular posture. Now, we are not to argue that such change of 

posture of the heart could not happen merely from this cause, because 

' professed tumblers have not these diseases of the heart; it were as tig 
silly to argue thus against the authority of Platerus, as to say that ae 
every post-boy has not aneurisms of the ham, or that every chimney- 

| sweeper has not a cancer of the scrotum. Ps 


ie 


We may now close this account of the mechanism of the heart ; 
in which all the parts have been successively explained. Weknow 
how the heart is suspended by the mediastinum, and by its great ves- 
sels; how it is lubricated, supported, and regulated in its motions, by 
the pericardium: its nerves, which remain to be explained at a fitter 
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time, are ex smely small ; while its vis insita, or irritability, is great 
beyond that of all the other parts. We can easily follow the circle 
ef the blood, which, as it arrives from all the extremities, irritates the 
cle, is Piven down into the ventricle, is forced thence into the pul- 
monie artery, pervades the lungs, and then comes round to the left 
of the heart, or to that heart which supplies the body; and there be- 
gins anew circulation, called the greater circulation, viz. of the body, 
as the other is called the lesser circulation of the lungs, ‘Thus we re- 
cognise distinctly the functions of the double heart, with all its me- 
chanism; the stronger heart to serve the body, the weaker heart to 
serve the lungs; and we see in the plainest manner two distinct func- 
tions performed by one compound heart: the right heart circulates the 
blood in the lungs, where it is purified and renewed ; the left delivers 
out a quantity of blood, not such as to fill all the vessels, nor such as 
to move onwards by this single stroke of the heart to the very ex- 
* tremities of the body, but such merely as to give a sense of fulness 
and tension to the vessels: the force is merely such as to excite and 
support that action which the arteries every where perform in the va~ 
rious organs of the body, each artery for its appropriated Parponet 
_and each in its peculiar degree. 
i By understanding thus the true mechanism and uses of the heart, 
We can conceive how the ancients were led into strange mistakes by 
b _-Yery simple and natural appearances. We understand why Galen 
_ @alled the right auricle the “ultimum moriens,”’ or the part which 
died last ; for, upon opening the body soon after death, he found the 
OW Nin right auricle filled with blood, and still palpitating with the remains of 
* life, when all the other parts seemed absolutely dead ; and if the blood 


always accumulates on the right side of the heart behite death, it is, 


t plain that the stimulus of that blood will preserve the remains of life 
in the right side, after all appearance of life on the left side is gone. 
But the cause of this accumulation of blood in the right side is very ill 
explained by Haller, though it seems to have employed his thoughts 
during half his life. He says, that in our last moments we breathe 
i with difficulty ; the lungs at last collapse, and cease to act ; and when 
ie they are collapsed, no blood can pass through them, but ‘must accu- 
Mmulate in the right side of the heart. That there is really no such 
collapse of the lungs, I propose hereafter to show ; but, in the mean- 


while, this is the true reason, viz. that when the vohtruslas of the heart 


cease to act, and the beating of the heart subsides, the two auricles 
lie equally quiet, but in very different conditions ; the right auricle has 
behind it all the blood of the body pouring in from all parts during the 
last struggles ; ; but the left auricle has behind it nothing but the empty 
a veins of the lungs; nothing can fill it but what fills the vessels of the 
“p lungs ; or, in other terms, nothing can fill the left auricle but the 
stroke of the heart itself: but instead of acting the heart falls into a 
_ quiescent state ; the left auricle remains empty, while the blood oozes 


Nothing is more agreeable than to find such phenomena described 
- faithfully long before the reason of them is understood. In the Pa- 
' risian dissections J find the fellowing description: ‘* When the breast 


into the right auricle from all the extremities of the body till it fills it up. 
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of a a living Dog i is opened by taking away the sternum, with th 
tilaginous appendices of the ribs, the lungs are observed suddet 
sink, and ; afterwards: the circulation of the blood and the moti 
the heart to cease. Ina little time after the right ventricle of 
heart and the vena cava are swelled, asit they were ready to burst.’ ‘a 

was what deceived the ancients, and was the cause of all their a 
mistakes. When they found the right ventricle thus full of blood, 
they conceived that it alone conveyed the blood ; they found the left 
ventricle empty, and believed that it contained nothing but vital spirits 
and air; and so far were they from having any notions of a circula- 
tion, tliat they thought the air and vital spirits went continually for- — 
wards in the arteries ; that the gross blood which was prepared in the’ ites 
liver came up to the heart to be perfected, and went continually for- ay 
wards in the veins; or, if they provided any way of return for these . 
two fluids, it was by supposing that the blood and spirits moved for-_ 
wards during the day-time, and backwards in the same vessels can 
the night. 

- These things next aydia to us why they called the right ventricle 
VENTRICULUs sAN@UINEUS ; they found it full of blood, and thought 
its walls were thinner, because it had only to contain the very grossest — 
parts of the blood: and why they called the left ventricle venrricu- 


Ire 


Lvs SPrRITUOsUS and NopILIs because they saw it empty, and con- ite 

eluded that it contained the animal spirits and aérial parts of the a 

blood, and its walls were thicker, they said, to contain these ome 

spirits. They explain to us their names of ARTERIA VENOSA ; and | - 
o 


VENA ARTERIOSA ; for they would have veins only on the right side of 
the heart, and arteries only on the left ; and although they saw plainly 
that the pulmonic artery was an artery, they called it Arteria Venosa : 
and although, on the left side again, they saw plainly that the pulmonic 
vein was merely a vein, they would still cheat themselves with a name, 
and call it Vena Arteriosa: the veins, they said, were quiet, because 
they contained nothing but mere blood ; the arteries leaped, they said, 
ause they were full of the animal spirits and vital air. i 
The very name and distinction of arteries which we now use, arise | 
from this foolish doctrine about air and animal spirits. To the oldest 
physicians there was no vessel known by the name of artery, except : 
the AsPERA ARTERIA ; and it was named Artery because it contained +4 
air ; so that Hippocrates, when he speaks of the carotids, never names 
them arteries, but calls them the Leaping Veins of the neck. But 
when Eristratus had established his doctrine about the vessels which 
go ¢ out from the heart, carrying vital spirits and air, the name of ar~ oe 
tery was transferred to them ; and then it was that the ancients began 
to call the vessels going out from the left side of the heart arteries, — 
naming the aorta the aRTERIA maG@Na, and the pulmonic vein the AR~ Bt 
TERIA VENOSA. boas 
‘When a vein was cut, they saw nothing but gross blood, and of a 
darker colour ; but when an artery was cut, they observed that the blood 
was red; that it was full of air bubbles ; that it spurted out, and ¥ wae *, 
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pirits ; ; and thus it beeame easy for them to show how 
gerous it was to open an artery, which was: beating bend 


| when 6: oh. hep in the teinple was first proposed, they pr 
nced it murderous, and on this roca it was absolutely forsaken 
many ages. 


iia _ QF THE RESPIRATION OF ANIMALS. 


_ ‘The effects of oxydation then are, to redden the blood, to renew its 
stimulant power, and to communicate heat, not so much to the blood, 

as to the whole body through the medidm of the blood, and to assist 
in the secretions and chemical changes which are incessantly going on 
in all parts of the system. This is accomplished by the perpetual and 
rapid motion of the blood through the lungs ; and there it is exposed 
to our atmosphere, which is a mixed fluid very different from what we 
at first conceive, or what our ignorant wishes might desire to have it ; 
= consisting merely of air fit to be breathed, but for the greatest 
t formed of an air which is most fatal to animal life, whence it has 
bint 1c name of Azotic Gas. Of an hundred measures of atmospheric 
ir, we find twenty-one only to consist of vital or pure air, that is oxy- 
pies ; seventy-eight consist of azotic air, or nitrogen, as it is called, 


~ acid, which is also an unrespirable air. But of these twenty-one parts 

hea of pure air, seventeen parts only are affected by respiration, so that in 

4 respiration we use much less than a fifth part, even of the small quan- 
tity of air which we take in at each breath. 

Within these few years, the following opinions prevailed on this 
subject. ‘The air in respiration is diminished by the abstraction of @ 
part of the oxygen; there is formed a quantity of carbonic acid gas 
by the union of the carbon of the blood with the oxygen respired ; and 
there is discharged along with these a quantity of watery halitus. 
Therefore atmospheric air, after it has been breathed, is found to have 
suffered these changes; First, It contains now a considerable pro- 
portion of carbonic acid, which is easily discovered, and even weighed: 
because when a caustic alkali is exposed to it, the alkali absorbs 

the fixed air and becomes mild. Secondly, It has less of the 
vital air, as is easily ascertained by the eudiometer which mea- 
sures the purity of the whole: And, thirdly, All that remains 
c ely azotic air, unfit for animal life, or for ae lanes. 


rm | aad carbon and it insinuates a new orb viz. the oxygen into 
the blood. © : 


t the ‘rapid changes of opinion, and, indeed, of whole systems, and 
the confusion into which the discoveries of the day throw the result ef 


open a vein where nothing was lost but gross londehaw 


fatal to animal life; and one measure only is fixed air, or castnoanals 


Such has been the opinion of chemists up almost to the present day ; es 
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labours, would wlincet provoke an anatomist to put out of : 

his, oat the chemical discussion altogether, until the masters it | 
| Ondence have arrived at acknowledged principles. More careful 
a have proved that the volume of air expired is the same | 

t inspired,—the respired air differing only in the variable propor x 
of carbonic acid gas, and aqueous vapour ; that all the oxygen taken 
from the atmosphere by respiration, is consumed in the formation of 
the carbonic acid gas found in the respired air; and that the heat 
evolved by respiration is not the heat of the body, but the heat of the == 
air respired, latent before, and now become sensible, owing toa 
change of capacity in the gases. , 

The change produced in the blood during the circulation i in the lungs, 
is simply to free it of the superabundance of carbon with which % s” 
loaded by the circulation through the body. 

_ As to the heat of the body, chemists seein to have aged: that full 
confidence is to be put in the experiments and opinions of Dr. Crau- 
ford, whose theories have been criticised in former editions of this 
work. ‘The brief abstract of which doctrine we have already given, 
When the blood of the arteries of the body is converted into purple 
blood, and enters the small veins, heat is let loose and becomes sensible 
giving warmth and a stimulus to the operations of the animal proninee 
When this venous blood is, in the round of the circulation, brought _ 
back to the lungs, it throws out its superabundant carbon, and wh 
this carbon unites with oxygen of the air respired, it forms carl 
acid, and heat is evolved. While this action of respiration is p 
ducing heat, it is also forming of venous blood arterial blood. Andas 
the arterial blood, in its conversion into venous blood, gave out heat, *. 

so now, being re-converted into arterial blood, it takes up heat, and | 4 
that heat is not sensible heat,. but latent. There is, therefore, no cen- 
tral fire, as it were in the breast, and yet there is a source of heat to 
the whole body from the operation of the lungs. And that proportion | 
of heat more than is necessary for the conversion of the blood, and 
which might be injurious, is expended in forming the vapour exhaled 
from the lungs. 

In short, it is concluded that the expenditure of heat in an snamahs 3 1s 
proportioned to the loss of oxygen, or, which is the same thing, the 
production of carbonic acid; and that it is the same in degree, that 

__ would be given out in the combustion of charcoal, in a quantity suffi- 
ae cient to produce the same proportion of acid. 


or THE MEMBRANES OF CAVITIES, AND PARTICULARLY OF THR 
BRANES OF THE THORAX, 


; “a part of an animal body, with the exception of the | 
matter of the nerves, of the muscles, and of the bones, is re 
into membrane by maceration, and the contrivances of the anate 
The fine web which supports the retina in the eye, and the strong cor 
on which the gastrocnemius acts, are formed of the same kind of tissue, 
the same cellular texture. Another remarkable circumstance is 
this cellular texture no where terminates, and that the membrane 
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the body Wii where in continuity. If, for example, we begin 0 our 
investigation with the tendon of a muscle, we shall find that it is 
olvable into a twisted membrane, we may trace this membrane into : 
nuscle, and we shall find it enveloping the muscular fibres, 
ding through the muscle, and uniting again to form the tendin 
rtion of the muscle into the bone. From the tendon the conte 
f; uation is direct to the periosteum ; ; the periosteum is continued into 
the ligaments and capsule of the joint ; from this again we may trace 
the fascia, and intermuscular septa. These firmer structures we shall 
gl find loosening into the common cellular texture, and that texture, as 
has been already explained, may be traced over the whole animal frame. 
__ But we have now particularly to consider the structure and connec- 
tions of the membranes of the great cavities of the body ; and, in the 
first place, the membranes of the thorax. 

A membrane is an expansion or web of animal matter, having 
extension with a scarcely measurable thickness: it has one surface, 
free or disunited, and smooth, and lubricated with a secreted fluid. It 
has the other surface rough and attached, being more like the common 
i cellular texture, of which, in fact, the whole membrane is a compo- 


ition. 

_. ~The membranes of the viscera are arranged in two grand divisions, 
an ‘viz. the mucous membranes, and the serous membranes ; all of which 
are remarkable for their extent of surface, but especially the former. 
The difference of the two great classes of membranes is’ referrible to 
eS the nature of their secretions. ‘The object of the secretions is to pre- 
af vent adhesion of contiguous surfaces, which is most effectually done 
by the mucous secretion. But as the mucous secretion is not readily 
soluble, nor prepared for absorption ; as when secreted it must ~be 
thrown off from the surface, and urged out of the body altogether ; it 
is obvious that this is a secretion calculated solely for the membranes 

which are open, and from which it may be discharged. 

The serous fluid is finer, more watery, and very readily absorbed ; 
so that it is supplied to moisten the surfaces of shut sacs, and mem- 
branes which are continuous and have no outlet, such as those lining 
the great cavities. But if there be any tendency to inflammation on 
these surfaces, they are more prone to adhesion than the mucous 
membranes, because the inflammatory action will more quickly convert 
serum to coagulable lymph (which is the medium of adhesion) than it 
will the mucous secretion. 

The mucous membrane is the continuation of the skin; it is every 
3 where continuous, but it admits of a natural division, viz. 1. The mucous 
et lining of the lungs ; 2. The mucous lining of the alimentary canal, and 

the ducts which open into it ; and, 3. The mucous lining of the urinary 

; organs. 

We may trace the first from the nostrils up into the cavities of the 
nose, and from that into the lining membrane of the cells of the face. — 

We may then trace it backwards into the throat, into the larynx, the 

trachea, the bronchia, and finally, into the bronchial cells, an extent 
"perhaps equal to the whole surface of the body. . 
To trace these continuous surfaces is not an idle mainte for we 
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forehead, commencing with a dryness of the cavities of the nose ; then _ 
we have increase of secretion, and tickling in the larynx; this is fol- 
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require to know, that inflammation will creep along the surface vy 
revailing action, which has got the name of continuous sympath 
us aon are sensible in catarrh of a sense of pain and weight im the — 


lowed by pain and a sense of rawness in the throat; lastly, we have 
pain in the chest, or an uneasy tickling sensation in the very margin of 
the lungs, and thus the inflammatory action terminates only within Se 
extremity of this long line of connection. 

The second division of the mucous membrane is the lining mem- 
brane of the mouth, which we trace into the esophagus, into the 


“7 


stomach, into the intestines ; and, after a course of full seven timesthe 
length of the body, it appears on the verge of the anus, terminating, as oe 
it began, in the skin ; and along the whole of this mucous lining we 4 


may sometimes trace the course of inflammatory action. An erysipe- 
Jatous blush, visible in the throat, will sometimes take its course in a 
very dangerous manner, over the whole extent of the canal, even to 


the anus. , 2 
The third division of this membrane is where the fore-skin is re- a 
flected over the extremity of the penis into the urethra: here the % 
mucous secretion commences, and it characterizes the whole extentof = 
the canal, tracing it through the bladder to the pelvis of the kidneys. Se 7 
Thus we shall find, that the mucous membranes form the internal 


surface of all the hollow viscera, and now we shall also perceive that 5 ‘i 
the serous membranes form the outward surface of the same viscera, 
investing both the solid and membranous viscera with a common > 
covering. The course of the serous membranes, are, however, by no an 
means so simple nor so easily comprehended by the student, as that of ; 
the mucous membrane: at the same time that they are reflected from ; 
one viseus to another, they form a shut pouch or sac. I shall at pre- 

sent confine myself to the anatomy of the membranes of the Chores 

qhext. 
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: OF THE PLEURA, : 

The thorax is the superior cavity of the trunk, and contains the heart 
and great blood vessels, the lungs, and the thymus gland : it transmits 
into the abdomen the @sophagus and nerves ; and these parts are in- 
volved and supported by the processes of the pleura. 

By this it will be understood that there are two pleure ; that which 
lines the central cavity has another name, Taking the membrane of 
one side we may thus describe it. ‘The pleura is the fine serous mem- 
brane forming a bag which lines the cavities of the chest, and is reflect- 
ed upon the lungs. We shall consider the pleura first as it lines ‘ae 
ribs (and where it is called pueura cosTALis) ; secondly, where it a % 
reflected on the diaphragm ; thirdly, as it forms the septum dividing tle 4 "as 
chest ; fourthly, as it is reflected to cover the lungs (where it is the ; 
PLEURA PULMONALIS). ere 

The PLevra cosTAauis is the lining of the lateral walls of the chest. Dak oe 
These walls consist of the ribs, their cartilages, and the sternum, their hy % 
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interstices being filled up with the intercostal muscles. The lining 
membrane of course is attached in part to the inside of the ribs, in part 
_ to the muscular texture which intervenes. It isa ee aehiog : 
for so we call it, although, like every other membrane, it may be 
vided into layers of cellular membrane. On its outer surface it is mo 
~_Joose and cellular in its texture ; on the surface towards the cavity it 

3 smooth and bedewed with secretion, and is unattached or free. The 
pleura lining the ribs is very thin, and is immediately attached to the 
periosteum. 

As the ribs and sternum form the walls of the chest on the lateral 
and fore parts, the diaphragm forms the floor of division between the 
cavity of the chest and the lower cavity, or abdomen. From the ribs, 
the membrane is reflected upon the diaphragm, to which it adheres ; 
and from the diaphragm and lateral parts of the chest, it is reflected 
to form the partition of the chest whichis called mediastinum ; which 
completes the circle of connexions, as far as relates to. the lateral 
cavity of the chest. 

To understand whether or not we should speak of one or more 
membranes under the name of pleura, we must understand What is 
meant by cavity, and how many cavities there are. 

We speak continually of the cavities, when correctly there are none 

in the animal body ; for there is no empty space: the heart and lungs, 

swith = their membranes, lie in close contact. But when the anatomist 

Me _ exposes these viscera, the air rushes in, and there are then cavities. 

_ Or if, in the living body, air should escape from the lungs, or blood or 

ha insienia ym should be deposited between the membranes, then, correctly 

speaking, such fluid lies in the cavity. It would, therefore, be affecta- 

a tion to use any other term, and with this explanation no false concep- 

tion can be formed. 

Of such cavities there are three in the thorax, the cavity for the 

heart, nearly in the centre, and the two lateral cavities for the lungs. 

For although the lungs form one organ, yet being extended in two 

grand divisions laterally, and these divisions contained in different 

cavities, and embraced by distinct membranes, we speak of them as 
Soi and call them the lungs. 


The Ist Plan ‘hoes the two cavities of the thorax formed by the pleura costalis, and 
fhe septum or mediastinum formed by the meeting of the membranes. 

The 2d Plan shows, by the continuation of the dotted lines, how the pleura castalis 
is confinwed into the plewra pulmonaris. i - 
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te the first plan here, the dotted line represents the course of the 
pleura, in a supposed section of the chest. Two lateral cavities are 
‘seen with a partition ; that partition or septum is the mediastinu 


and passes from the spine to the sternum, dividing the chest into two 


Jateral cavities. The second plan shows the manner in which the 
pleura is reflected to cover the lungs and form the pleura pulmonalis ¢ 
a dotted line stil] marks the course of the membrane ; and here we 
may observe, that when the plenra has formed the septum, called 
mediastinum, it is there again refiected over the vessels going to the 
Jungs, and, covering the vessels, protects them, and forms what is 
called the ligament of the lungs. ‘Tracing the membrane in its course, 
we do not find that it terminates any where ; we find that it is every 
where continuous, and that the pleura pulmonalis and pleura costalis 
are the same continued surface of membrane. So that were it 


sible to dissect it all out, without a hole in it, it might be blown up 


like a bladder. It is unnecessary to say that such a dissection will not 
be attempted. 

But in these plans a liberty is taken to represent the lungs shrunk, 
and leaving the sides of the chest, a thing which never takes place in 
nature. This is done that my reader may follow the line distinctly ; 
properly the surface of the lungs (that is, the pleura pulmonalis) and 
the inner surface of the ribs (the pleura costalis) should have been in 
contact; for although we continually speak of the cavity of the chest, 


yet there i is no cavity but in disease, or when by wounds the air is per- 


mitted to escape from the lungs, and then, indeed, the circumstances 
are as represented in this plan ; for the lungs leaving the side of the | 
chest, there is a cavity which is then filled with air. 

When we trace the membrane of the ribs over the lungs, we com- 
prehend how the smooth and proper surface of the one is internal, and 
the other external ; and yet that these surfaces are continuous and the 
same. We understand too how the surface of the pleura pulmonalis 
and costalis are in close contact, and yet do not adhere, and that con- 
Sequently freedom is given to the motion of the lungs. At least, if in 
respiration the lungs do not move from the sides of the chest, they are 
not prevented by the adhesion of the pleura, when in a healthy and 
natural state; but by a circumstance already in part explained. The 
lungs cannot recede from the pleura covering the ribs, because no air 
can be admitted to fill the space which would be then necessarily 
formed between the lungs and ribs. 


The tig@aments of the lungs are understood when my reader com- — 


prehends the manner in which the pleura is reflected from the nbs 
over the spine, and from the spine over the great vessels and over the 
lungs. Where this reflection of the pleura takes place, embracing 
the tubes and vessels going to the substance of the lungs, it forms 
ligamentous roots, the only natural connection of the lungs to Fe 
chest. 
The MEDIASTINUM is a partition dividing the great cavity of the 
chest into two lateral parts : it is stretched from the spine to the ster- 
num. ‘This is a common, and it may be a true description of the 
mediastinum as far as it goes, yet it is a most imperfect one. This 
Vor, L—X x 
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partition of the thorax is esteemed a provision for our safety worthy 
of all admiration; and so, indeed, itis. But when it is said, that 
this partition provides that a man, being diseased in the lungs of one 
side, or wounded between the ribs of one side, may still breathe with 
the other, I would venture to say, that it is a wrong reading in that 
volume which it ought to be our pride to preserve pure. Every motion 
of the natural system has its proper check; every delicate part has 
its guard against the violent motions of the natural system; and is 
constituted with a due provision against the injuries we are liable to 
in a state of nature. But nature had it not in contemplation that we 
should be exposed to the gun and bayonet, nor ean I think with a cele- 
brated anatomist that she has provided for sustaining the prolonged 
existence of him who is slowly wasted by pulmonary consumption. 
I cannot believe that there is either in the foramina of the heart, or 
the mechanism of the chest, a provision against the effects of disease. 
I have therefore to show that the mediastinum has a reference to the 
support of the heart and great vessels, against the unequal pressure to 
which, without this guard, they would be exposed in the necessary 
and natural changes to which the body is subject in health. But f 
have said that the description of the mediastinum is imperfect ; and 
really, though seemingly simple, it is difficult to represent by vee 

the connection of the membranes of the thorax. 

The two distinct sacs of the pleura, each forming a lming mem- 
brane to the two sides of the thorax, approach towards the centre of 
_ the cavity, and would absolutely unite but for the intervention of the 
heart and its appendages. And so, indeed, it is, that anterior to the 
heart and posterior to-it, these membranes nearly touch. Where the 
sacs of the pleura approach each other anterior to the heart, they 
form the ANTERIOR MEDIASTINUM ; and in the same manner, behind 
the heart and near the spine, they form the posTBRIOR MEDIASTINUM. 

The anterior, or pectoral, mediastinum has, in the embrace of the 

-membranes, much cellular membrane; and when in dissection we 
raise the sternum, this loose cellular membrane allows the pleura to 
be drawn separate so as to form a cavity, which cavity did not pre- 
viously exist. ‘The anterior mediastinum contains the thymus gland, 
some absorbent glands, a considerable trunk of the lymphatic system, 
which has been called the pucrus THORACICUS ANTERIOR. 

_ The posterior mediastinum, called sometimes DorsALE, contains 
the extremity of the trachea and part of its branches called bronchi, 
and: part ef the pulmonic artery and veins; the cesophagus, for the 
greater extent of its course, the descending aorta, and the great trunk 
of the absorbents, the thoracic. duct, the eighth pair of nerves, the 
vena azygos and the dorsal lymphatic glands. 

Both the mediastina are a little towards the left side, and the pos- 
terior one is much the longest. | 

I now leave authority, and proceed to describe the more important 
eonnections of the membranes of the chest with the heart and great 
vessels. ‘I'he pleura, which is a very thin and weak membrane, where 
it invests the lungs, or adheres to the inside of the ribs, is particularly 
strong, where it is reflected from the diaphragm. And from the dia-) 
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_ghragm to the upper and more contracted part of the chest, all along 
the tract of the cava, it is of a ligamentous firmness, and is more like. 
a fascia or tendon than those layers of cellular tissue, which have of 
late got that name in connection with the subject of hernia. ‘Towards 
the upper part of the chest, the pleura, or rather the mediastinum, 
overs and embraces the branches of the cava, and posteriorly it covers 
and protects the aorta and thoracic duct; in short, were it not the 
fear of confounding the ideas of the younger student, 1 would say, 
that this structure of meubranes excludes all but the lungs from the 
cavity of the chest; and consequently from the effect of the chest’s 
motion in respiration. How the respiration does not affect the veins 
, and cavities of the heart will now, t trust, be easily conceived, and 
‘consequently the use of the mediastinum be understood. 4 
But before | proceed further, I must here observe, that the pleura 
where it is reflected to form the mediastinum is double ; that is, the 
cellular texture acquires a different structure, has a ligamentous firm- 


ness, and performs the office of a fascia around the vessels, an office = 


which could not have been done by the mere reflection of the lining 


membrane of the chest. ae, 


The enlarged capacity of the thorax in every direction, the raising 
of the ribs, the thrusting out of the sternum, is attended with the 
contraction and sinking of the areh of the diaphragm. But this 
motion which expands the cavities of the chest, and consequently the 
cells of the lungs, and draws the air into them, would disorder the _ 
heart’s motion, would cause a lodgment of the blood and distension — 
of the great veins and sinuses, were they under the influence of the — 
motion of respiration, as the lungs are. But the diaphragm moves 
chiefly on its lateral parts ; it ischecked and interrupted at the middle 
part by the connections of the mediastinum. In proportion as the 
lateral cavities of the chest, and the lungs consequently, suffer the 
influence of this expansion of the chest, and have the pressure taken 
from them, the parts contained in the mediastinum, on the contrary, 
suffer pressure by the action of the diaphragm and rising of the ster- 
num. If the veins near the heart were exposed to the same influence 
that the lungs are, they would he subject to the same change of quan- 
tity of what they contain ; that is, the blood would be accumulated in 
inspiration, and forced out from them in expiration, as the air is in the 
lungs, and the regular action of the heart would be thus interrupted 
or disturbed. 4 

Thereisa further use in these connections of the membranes surround- 
‘ing the great vessels with the diaphragm, viz. to support or produce an 
‘équal pressure upon the great vessels of the trunk during the violent 
action of the body. ‘l'hus in leaping, pulling, or straining, there is a 
sudden and great pressure on the viscera and yeins of the abdomen, 
and at the same time there is a powerful acceleration of the blood from 


every remote part towards the great veins and right sinus of the heart a eit 


These vessels would be overpowered and burst but for the protection 
of the mediastinum. It is then that we perceive the happy influence 
of the diaphragm, in drawing down the mediastinum, and consequently 
restraining and supporting the heart and great vessels, 
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‘but here again I must caution my readers on the use of the term cavity. 
i The pericerdium closely embraces the heart, retains the lubricating 
a fluid, and restrains and limits the heart’s motion. But this being 
already explained, | have only to add a circumstance slightly noticed 
under the former head. The pericardium is a double membrane: the 
inner layer of membrane belongs to the class of serous membranes ; the 
é. outer is quite of a different character, being a tissue of strong fibres 
. which form a web as strong asa fascia. It is this external layer of the 
pericardium which is continued upon the great vessels as they arise 
- from the heart, and which forms their supporting sheath ; and what the 
closer texture of the sheath does to restrain and support the arteries 
and veins, is done by this outward layer of the pericardium of the heart. 
+ The next point left unexplained is the manner in which the heart — 
and pericardium are embraced by the pleura. 


he pericardium, or heart-purse, is the third cavity of the a 


Ki {n this plan* we see how the heart, surrounded by the pericardium, 
is further embraced by the mediastinum, by which it is not only sup- 
ported, but the great vessels are surrounded and led securely out of 
the thorax, until they reach their proper sheaths in ascending upon the 
neck, or passing out into the axilla. . 


i . OP THE THYMUS GLAND. 


‘The thymus is a gland of a pale colour and soft consistence, having 
many divisions or lobuli. It lies immersed in the cellular membrane 
of the anterior mediastinum, but stretches upwards on the neck, and 
its extremities are between the trachea and carotid arteries, but it lies 

_ principally on the pericardium. It has two superior cornua, and two _ 
inferior, the right of which is the longest. On puncturing this gland — 


* A, The heart. B, the pericardium. CC, the pleura of the right and of the left 
side, embracing the pericardium betwi them. 
43 
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white fluid may be expressed, and when we blow into this puncture 
the air pervades the whole gland, giving the appearance of a cellular 
texture : but no ducts have been discovered. The thymus occupies 
a very considerable space in the chest of the foetus, while it diminishes 
rapidly during childhood ; therefore it is presumed, that it has a func- 
tion adapted to some peculiarity of the feetal circulation: but not even 
a probable conjecture has been offered further. [It has been supposed 
a kind of diverticulum chyli; it has been supposed to secrete a fluid 
to attenuate the blood; it has been supposed to separate a peculiar 
fluid which was again thrown into the blood through the small veins ; 
it has been supposed useful to fill up the thorax during the contracted 
state of the lungs in the fetus ; forgetting altogether that it is large in 
the foetus, and diminishes after birth; it has been supposed to protect 
the lungs froma the pressure of the sternum ; all which are suppositions — 
merely, that have not the most distant proof to support them, and yet 
possess not sufficient absurdity to make them worthy to be recollected 
on that account. 


OF THE LUNGS. 


‘Tue Lvves are the soft compressible bodies which fill the two lateral 
cavities of the chest ; and their use is to convey the atmospheric air 
into contact with the circulating blood. They consist principally of a 
cellular texture, and air tubes communicating with the atmosphere 
through the trachea. The degree of fleshy consistence and solidity 
which they have, is owing to the many vessels which carry blood 
through them, and the firm texture of membrane necessary to support 
them. Their function is respiration. 

It is through the larynx, trachea, and lungs, that we respire ; and — 
respiration is a complicated as well as an important function. It car- 
ries away the superfluous carbon of the blood; bestows heat, and 
stimulates the system: endows us with the power of speech ; affords 
us the sense of smelling, or greatly contributes to the perfection of 
the sense, while the lungs bestow due buoyancy to the bodies of man 
and animals. ‘i 

{n form, the lungs correspond to the cavity which contains them. 
When taken from their place and extended, they are wide below, 
forming a base, and rise conically upward ; they are concave where 
they lie on the arch of the diaphragm, obtuse above, convex forward, 
and more slightly so on the sides; their borders, behind, are obtuse, 
while they are pointed, and thin before. The lungs have a deep sul-— 
cus behind, left for the spine, and within the projecting lobes, there is 
a place of lodgment for the pericardium and heart. 

Attending to this general form, we see why the lungs are spoken of 
as double, for unless by the connection of the common wind-pipe 
there are two great lateral portions, each of which belongs to a dis- 
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tinct cavity. And when we look to the lungs of the two as a 
discover that they are not perfectly alike. On each lung a fissure 
begins a little above the apex, and runs obliquely forward and down- 
_ wardtothe base. ‘This fissure on the left side divides the lung into 
* lobes. On the right side there is a lesser fissure, which ple: 
forms a lesser intermediate triangular lobe. dl 


a OF THE TRACHEA, OR ASPERA ARTBERIA. 


The TRacuEA is that extent of the wind-pipe which is between the 
LARYNX (already described) and the forking or division of this tube 
where it is about to enter the lungs. It is seated on the fore part of 
the neck, and anterior to the wsophagus or gullet. Anteriorly it is 
covered by the thyroid gland, and the flat muscles, which go from the 
sternum to the os hyoides and the thyroid cartilage, and all around it 
has a very loose and elastic cellular membrane to permit it to move 
in breathing, swallowing, &e. 

The trachea is not a perfect cylinder, it is quite flat on the back 
part and membranous ; it is rigid to admit of the easy passage of the 
air through it, and this rigidity is derived from the cartilaginous hoops 
of which it is principally formed. These hoops are not perfect circles. 
They are deficient on the back part, and this deficiency is not only 
sg calculated to permit the tube to be flat on the back part, and to give 

place to the esophagus, but to allow a more perfect elasticity ; for the 

~ extremities of the cartilaginous hoops being free, their elasticity is thereby 
increased. The hoops of cartilage are not perfectly regular: above 
they are most so, and are broader ; but they are more irregular, and 
have weaker cornua the nearer the bifaréation ; the cornua have trans- 
verse fibres uniting them, which appear to be ‘muscular, 

The membrane lining the trachea, and continued from the larynx 
into the cells of the lungs, is, as we have already said, a mucous mem- 
brane ; it is soft, elastic, and vascular; but it has many pores or 
foramina opening upon it, especially about the larynx and epiglottis, 

Ps These are the openings of the ducts of the bronchial glands, and on 
the outside of the membrane round and oval glands are visible. These 
glands are often diseased, inflamed, and ulcerated.* The moisture 

_, which bedews the trachea is a limpid, bland mucus, which subsides in 

* * water, unless air-bubbles be in it. ‘The thinner part of this secretion 

_ is carried off by the air which passes through the trachea, and the 

thick matter is expectorated. 

This secretion, which in the healthy state is of the consistence of 
thin jelly, transparent and of a bluish colour, becomes from inflamma- 
tion of the catarrhal kind, thinner and more transparent, and is co- 
piously expectorated. In more chronic inflammation the matter 
becomes thick, opaque, and of the colour of straw. And in a still 
later stage it may become purulent, without implying lesion of surface. 
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- wees bronchiales conglobaia, mentioned by different authors, are no more 
than the conglobate lymphatic glands, seated around the bronchie at the root of the 
Inngs and in the mediastmum, and which belong to the lymphatics of the lungs, 
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firmer. nodules of viscid secretion which are brought up, are pro- 
bably from the sacculi laryngis. 
From its exposed situation, its sensibility and vascularity, the mem- 
brane of the trachea is very subject to disease. I have now before me 
amples of general inflammation, of inflammatory crust, of suppura- 
tion and deep ulcer in the inside of the trachea. Often lesser degrees 
of inflammation change the nature of the bland secretion, making it 
more saline, acrid, and stimulating. Sometimes the inflammatory 
action will mix a portion of coagulable lymph with the mucus secreted, 
and which, by this addition, will take a tubular form as in the croup. 
But let it be remembered, that coagulable lymph in the form of tubes 
or vessels, may be coughed up from the lungs, a consequence of blood 
poured into the bronchiz without the presence of inflammation. 


BRONCHIE®. 
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On entering the thorax the trachea inclines backward, and passes 
into the posterior mediastinum, and behind the arch of the aorta, and 
before the wsophagus ; opposite to the third vertebra of the back it 
divides into two branches, passing to the right and left; these and their 
subdivisions are the bronchie. ah 

When we follow one of these tubes, we find it entering the substance 
of the lungs, accompanied by blood-vessels, branches of the pulmo- 
nary artery with their corresponding veins ; and lesser arterial branches 
enter here, which are derived from the aorta, and are called the bron- 
chial arteries. 

The bronchiz divide and subdivide in regular order, branching like 
a tree through all the substance of the lungs, until their tender ex- 
tremities terminate in the air-cells; for the cartilaginous rings of the 
bronchiz, which near the trachea resemble those of the trunk, become 
weaker, more oblique and irregular, and further removed from each 
other, until the extremities are little more than membranous tubes. 


BRONCHIAL CELLS. 


The sronemraL cELLs, into which the air is admitted in respiration, 
have been represented as very regular sphericles attached to the 
branches of the bronchie, and having no communication with each 
other. Malpighi described them as round vesicles, as if the branches 


of the bronchia were dilated into. bags. Willis described them like 


myrtle-berries on the stalk. Hales estimated that those cells were in 
diameter the hundredth part of an inch, and the extended surfaces of 
them 1035 square inches. Keil estimates their whole number to be 
1,744, 186,015." 

On these cells the ultimate branches of the pulmonary arteries and 
veins ramify and inosculate, and the thin membrane of the cell and 
the coats of these minute vessels do not prevent the influence of the 
air — the ciseulating. blood. My reader must well distinguish 


* Hales, Keil, and Leiberkuhn, differ greatly in eatitoating the eopjoint extent of the 
vesicular surface. 
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between this regular cellular structure, for the admission of air 

is drawn through the trachea and bronchiew, and that cellular texture 

of the lungs which is common to them and every part of the body ; 
a this tissue which supports the air-cells, the bronchia, and the three 
* several kinds of blood-vessels, and the lymphatics which collectively 
; ‘constitute the substance of the lungs. This common cellular sub- 
stance supports the air-cells, and unites the lobules, ane conveys the 
4 ‘vessels to their destination. 

Some have contended that there was a muscular tissue around the 
bronchial cells; but it is impossible to demonstrate this, and I must 
presume physicians have allowed themselves to be misled by symptoms 
during life. 

Sometimes the air escapes from the proper bronchial cells mto the 
cellular texture; then there is emphysema of the lungs; then the 
lungs are distended with air; but that air does not minister to the 
oxygenation of the bloed, on the contrary the patient dies suffocated. 
And still more frequently it happens that the lungs being over exerted, 
as by long-continued difficult respiration, a watery or mucous effusion 
takes place into the common cellular texture of the lungs, which ef- 
fectually compresses the proper air-cells, and after much oppression 
suffocates. 
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OTHER TUBES OR VESSELS WHICH ENTER INTO TRE TEXTURE OF THE 
LUNGS. 


Although the blood-vessels which enter into the composition of the 
lungs are described elsewhere, yet, as they really constitute the more 
solid substance of the lungs, we may shortly review them here. 

The blood-vessels which cling to the bronchiz are called the vasa 
BroncHiaLia. There are two, sometimes three arteries of that name. 
There are one or two branches from the anterior part of the descending 
thoracic aorta, sometimes a branch from the superior intercostal artery, 
sometimes one from the subclavian artery ; these, taking a serpentine 

course, cling to the air-tubes within the lungs. They at the same time 
_ send branches to the mediastinum, bronchial glands, esophagus, and 
4 pericardium. 
¢ These are arteries to supply and nourish the membranes, glands, 
Mas bronehie. and the other blood-vessels themselves. 
ee ‘he BRONCHIAL verns which correspond with the arteries. These 
Fe are two, distinguished as right and left. The first commonly joins 
the vena azygos. ‘The latter goes into the superior intercostal vein. 
The next is the puLMONARY ARTERY, that which arises from the 
right side of the heart to carry the dark blood into the lungs:. the 
Other great artery of the system, as distinguished from the aorta. 
‘This artery, bending towards the lungs, divides and sends its grand 
right division behind the aorta and the superior cava, and before the 
right bronchia. The left branch is shorter and straighter, and diverges 
to its destination. Both of these dive into the substance of the lungs,. 
and can be traced to great minuteness. These arteries terminate like 
the branches of the aortie svstem in veins. This was the first part of 


Sy 


: a 


sat circulation discovered, and it was an ancient experiment to 
oush coloured fluids from the artery into the veins of the lungs. On 
the vesicular lungs of the cold-blooded animals, by the assistance of 
the microscope, the blood can be seen moving directly from the ar- 
teries into the veins. The pulmonic veins receiving this blood, and 
gathering together their branches from the whole substance of the 
lungs, form trunks, and terminate in the left auricle. 

The lymphatics of the lungs form yet another set of vessels, con- 
stituting the substance of the lungs. ‘They come out superficially in 
great profusion, and run their course along the ligaments of the lungs 
to the thoracic duct. Most of them run into the conglobate or lym- 
phatic glands in the posterior mediastinum, called glandule Vesalii. 
_ The nerves of the lungs are the branches of the par vagum, and of 

tle great sympathetic nerve. sas 

These parts combined constitute the soft spongy substance of the 
lungs, which the ancients, without much inquiry, called the parenchy- 
-matous substance. 


COURSE OF THE BLOOD IN THE LUNGS 


Coloured water, or size, or oil of turpentine, being injected info — 
the pulmonary artery, comes back by the pulmonic veins, running in 
what is called the lesser circulation. The same fluids being injected 
into the vein, return by the artery.* The fluid being more forcibly 
propelled into the pulmonary artery, flows by the trachea, and the 
exudation of the fluid is facilitated, if the action of respiration be 
imitated by blowing into the trachea at the time of the injection. 
These coarse experiments in the dead body prove little; but the 
course of the blood from the extreme pulmonic arteries into the veins, 
having been seen in the membranous lungs of the lacerta, the chy- 
mical phenomena exhibited by respiration, leave little for us to wish 
further in explanation of the functions of the lungs.} 

There are some reflections which naturally occur in taking leave of 
this subject of respiration, which may have the further effect of con- 
firming in my reader the accurate knowledge of the anatomy. 

Although the lungs are very often found adhering to the inside of 
the chest, and although this union occurs where we cannot discover 
that the person during life was subject to any inflammation of the 
chest, yet it is a preternatural appearance. The lungs (covered with — 
the pleura) lie in contact with the sides of the chest, and consequently 4 
with the pleura costalis, but without adhesion. They are passive in 
the motion of respiration. The muscles of respiration clothing the 

! are the agents in this function. ‘The bony and cartilaginous 


texture of the thorax is,the machinery put in motion, and the effect is _ 


the dilatation of the lungs ; for as the sides of the chest rise, the 
_ lungs being in close contact, they must follow this rising ; and as the 


* In an by es t which was made by a pupil of mine, the mercury, which was 
’ thrown into erural vein of a live ass, Ses ead at the end of a month to be lodged 
in the cells of the lungs : it had not been forced into the pm veins. oe 
} For the consent or sympathy of the lungs with other parts, see the obstrvations 
—_ the ee Y Par vagum, in the description of the nerves. “ie 
OL. l.—Y V x 
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dilatation of the lungs is freely permitted: by the entrance of the — 

mosphere through the trachea into their cells, the effect cn ne a c 
of the muscles of inspiration is the drawing of the atmosp ic air 
into the bronchial cells, and the contact of that air with the blood cir- 


ee eulating in the lungs. In expiration the lungs are equally passive 
4m inspiration. The muscles which contract the diameters of 
Ere thorax, force the compages of bones and cartilages upon the lungs, 
— and compressing them throw out the air by the trachea. é 4 


That any other idea should arise in the student’s mind is owing 
two circumstances ; first, the not comprehending the principles 
natural philosophy, and puzzling himself with the expression that the 
3 _ air fills the lungs by its weight; which is true, but it is as true that 
_ the milk enters the mouth of a sucking infant by the weight of the at- 
a mosphere, or that in using a syringe, it is the weight of air which — 

forcesthe fluid into the syringe. The air enters the lungs by suction 5 4 

_ the motion of the thorax produces that suction; or, in other words, — 
_ the operation of the weight of the air is permitted to take effect by 
the tendency to a vacuum which the rising of the sides of the thorax ~ 
5 “produc ; the pressure of the atmosphere then. causes the air to — 
end into the bronchial cells. : , 

second circumstance which gives occasion to misconc | 
the lungs seeming to have a motion independent of the chest. 
_ Thus, when a man is wounded between the ribs, the lungs protrude, 

and this fang of the lungs appears to be owing to a power inherent — 
ae | but attention to the true circumstance will explain the oc- 
a of this. When the wound is received the air enters the cheats 
he lungs fall collapsed ; the cavity is therefore full of air, and the — 
obes of the lungs hang loose. ‘The air plays freely out and in through 

the “hole in the chest. But when by change of posture the flappir 
P ‘edge of the lungs falls against the hole in the side, the air which is in 


‘ the chest can no longer make its exit, without forcing the lungs throug : 
h the wound. Accordingly, in the act of expiration, the same compre 
Bs sion which forces the air out in breathing pushes out the lungs rom 


; the side. We may have the proof from anatomy that the lungs lie in 

| close contact with the pleura costalis. mt - 
Re When the intercostal muscles are dissected off, and the pleura 6 cOs- 
is exposed, the surface of the lungs is seen in contact with tha 
sparent membrane, and when the pleura is punctured with t th 
et, the air rushes in, and visibly the lungs retire in proportion a 
yair is admitted. This proximity of the lungs to the ribs explai 


e effect of fracture of these bones in producing the tumour calle 


i. i ‘emphysema, | for thus it happens. “The broken end of the rib piercing 
ee the pleura costalis, tears also the pleura pulmonalis, and breaks th 
ges surface of the lungs, and opens the bronchial cells. Now when | the 
_ chest is expanded, a little air is drawn through the rugged openi 
and lodges in the cavity of the chest (now truly a cavity, the air oc 
_cupying the aie the lungs and chest). By little and little 

the small portion of air which is drawn into the cavity of the ¢ 
at each inspiration, accumulates until a distressing quantity fills t it 
ole of that side of the chest. 
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st being now full of air, the action of expiration, compres- ae 


- 


ing the air in the chest, it insinuates itself by the side of the fractured ~ 
ribs into the cellular texture, consequently a crepitating tumour of air 
is formed over the part hurt, and this quickly extends over the whole 
body, until the skin is blown up like a sack, and the man is in danger 
of suffocation. The suffocation is not a consequence of this disten- 
tion of the cellular substance of the body, but of the fulness of the 
cavity of the chest on that side wounded. For, at length, the chest 
being kept distended, and the diaphragm pushed down, and the— 
mediastinum pressed to the opposite side, both sides of the chest are 
oppressed, and the breathing is so checked, that if not quickly re- ; 
hheved, the patient would die. f 

__ These plans will explain the common case of emphysema :— ‘ 


__ The emphysema of the body may take place in a different way.” 
_ The lungs may be diseased; air may be drawn through the abscess, * 
and collect in the cavity of the chest ; or the bronchial and true air- | 
cells may be hurt by exertion, so that the air gets access into the 
common cellular texture of the lungs ; and from the lungs it may find 
_ its way between the ligaments of the lungs into the cellular texture — me 


of the mediastinum, and hence up into the neck and over the bods 
‘These last instances are rare compared with that proceeding from 
fractured rib. 


= a ee 
__* The first plan exhibits a section of the thorax, with the rib broken A bil entering 
the: D. Air has already begun to accumulate in the cavity of the ehest B. The 
_Ansinuating itself by the side of the broken rib forms the tumour on the side a eae 
_ The second plan exhibits the extent of the evil ‘The lungs D are compressed. The r 

; tees fe “the 5 pe oat the ee of Sas lungs is full of air. The emphy, 24 
tous is exte over the body. ‘The right side of the diaphragm Eis pushed = 
down, the heart and mediastinum F are foreed iowa the gppodis side, encromiiinn Bs. 
on the lungs of the left side. He ae 
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Tur discovery of the circulation of the blood has a always re- 
garded as one of the most important, and has been ranked rather with 
the | doctrines of philosophy, than with the discoveries in 

iar science : it has been boasted of by our countrymen, and ah 
coveted, and often claimed, by strangers ; it is indeed a wrens the 
mecst ingenious and beautiful. : 

' How the well-proved doctrines of Harvey were penvesk what ot Se 
new, strange, monstrous, and impossible circles his antagonists con- = 
trived for the blood, it were tedious to relate: but it is most ni / “a 
to mention why his doctrines were opposed. It was the’ unive 
, in those days, that the blood was formed in the meee 
out from it by all the veins to nourish the body, proceeding « ie 

_ during the day, and returning by night. The old physicians had thus 
entered into a train of thinking which it was not easy to change? 
these notions about the blood were become great and important doc- — 

_trines, and had descended to them from their oldest teachers, with e: 

‘many weighty dependencies, conclusions, and rules of practice issuing — 
from them: they were as articles of faith which it was a heresy to 
forsake ; and it was easy to foresee that should the Harveian doctrine — 
prevail; should it be once completely proved that the blood moved 

ie. along the arteries, and returned by the veins; then all the e 3 

reasonings of the physicians would be confounded ; their theoriesem- — 

_ bracing the whole body of physic disturbed ; their system of practice = 

entirely overthrown ; and all they had written themselves, and all the > 

ancient books which they had read with so much diligence (for 7. Fas 

Were really learned) ; all that they had ever been proud of was to | ae 

| piped out from the thoughts of that and all succeeding ages! 

. But the doctrine of Harvey did at last prevail, dispelled those idle 

ai of humours, and temperaments, and spirits, and blood !—of 

blood concocted in the liver, and moving outwards along "ie veins 

| the body ; of the blood moving outwards | during allthe 

day > ol returning by niglit; of the arteries carrying air only or vital ' 
to animate the system by mixing with the blood, while the veins 

‘conveyed the proper blood. Yet this theory of the illustrious — ae ot ¢ 

Buses introduced general doctrines more mischievous in all their ke.” oe 

consequences than those which had just vanished; as, that the i 

was composed of particular globules, the larger globules of smaller rie 

ones, and these ayain of globules of a third series; and that the arte 
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ps ries were so -sfesamee to the didthetire of those globules, and de- 
_ scended by steps so regular and uniform, that each kind of artery had 
its peculiar globule which it received with ease, while others were re- 
jected ; or, if unhappily driven by a too violent action into vessels 
which they did not suit, were arrested in their progress, and produced 
either some local iwAaandiation or some universal disease. These are 
__ the once famous doctrines of Malpighi, Boerhaave, and all the ‘great 
Be men of their day; and which they dilated into various forms, and 

adorned with the fine words of lentor, remora, error loci. 

To these succeeded the mechanical physicians, who, by dina 
gible problems: of mathematics and algebra, (reasonings which were 
ill-founded in their principles, even had the calculations been correct, 

_ pretended to estimate the force of the heart, the velocity of the blood, 
_ the power of the arteries, the strength of the veins, and the shape and 
size of each secreting orifice, according to the secretion which it had 
to perform. These were the doctrines, these the discoveries, which 
_ yendered famous the names of Bellini, Pitcairn, Keil, Hales, and other 
_ mechanical physicians, whose books are no longer of authority, and 
m are consulted only for the history of opinions. 
pis _ The chemists next soon turned their thoughts, from the vain search 
r the universal solvent, and the philosopher’s stone, to pharmacy 
and the useful arts. By the abilities and industry of Newman, this 
; branch began to assume the more respectable appearance of a useful 
art: it began to be allied to science, and its connexion with medicine 
was found to be of the most direct and important nature. 
Having analysed the materials of the druggist, the cheeaiste ee 
ceeded to analyse the parts of the human body to which those _medi- 
cines were to be applied: but from this rational commencement fol- 
ie lowed one of the most trivial of all the miserable doctrines with which 
; ‘ our science has been disgraced ; for as the chemists had already ex- 
i plained the properties of the salts, metals, earths, and of all active 
re substances, by the angles, cubes, or other forms which they saw their 
Fe. particles assume, they soon persuaded themselves that such forms as 
cubes, wedges, spicule, &c. existed in the blood ; and acid and alka- 
line humours, sharp, corrosive, irritating, and pointed particles, were 
the terms in which they expressed their most admired theories ; and 
acids, alkalies, and metals, and medicines for rounding the pointed a 
particles, or obtunding, (as they termed it,) or sheathing, or covering 
| 4 the acrimonious liumours, were their chief preventives and cures. 
-----‘ Until the present day, this fault has pervaded all the great theories, 
that in describing our vessels physicians have continued to use the lan- ~ 
®- guage of hydraulics and hydrostatics ; of a philosophy applicable only 
___ to rigid tubes: in short, in describing the living system, they have for- 
5 paeryee that it was endowed with life. “4 
: We also may have erred in our turn: but with whatever degree of” 
~ contempt we may view the doctrines of ides older authors, or how- 
ever succeeding generations may be amused with ours—still this 
plain, that the most important facts in all anatomy, and the chief doe- 
trines of the human body, must always accompany, the explanation of 
those two great funetions of the heart mF ae course, mie A 
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stitution of the blood ; the chemistry of airs; our dajoriegualitg i c= 
cessant and imme iate, upon the atmosphere in which we live; the Ss = 


_ Various and singular ways by which the foetuses of different crea : 
or the creatures themselves, according to their peculiar modes of life, 


- draw their existence from the atmosphere ; the various kinds of circu- 
lation by which this air is distributed through the system of each ; the wee 
effects of air particularly upon our body ; and the effects also of acci- a 
dents, deformities, and diseases, 1 in those prime organs—all this wide “hy 
circle of physiology belongs, in the strictest and clearest sense, to ee 


anatomy of the heart. For one chief purpose in studying the anatomy — 
-of the human body is to understand its functions, and tocompare them = " 
‘with those of other creatures, till we arrive at last at some distinct 
conception of the whole; of the various structures of animals and 


vegetables ; and of the various functions which in each of these classes 3 

support life, and action, and through it the principle of life. <<. 
_ There is no occasion on which this desire of knowledge, this willing — te 

admiration of the wonders of nature is so strong as on first studying ¥S 


the functions of the lungs and heart; for upon the conjoined offices 
of the heart and lungs all perfect life seems to depend And how © 
universal these two functions are; how necessary to the support of 
the greater animals; how essential also to the constitution of the oa 
meanest insect—it shall be my business to explain. 

The knowledge of the arteries again bears along with it the vdhale 
anatomy of the human body. The nerves accompany the arteries ; 
the lymphatics and veins twine round them ; the glands and various 
organs are composed of them. ‘The intimate structure of parts is 
known only by understanding the forms of their vessels; and aseach 
individual part is nourished by arteries, he who has studied the arteries 
thoroughly knows the whole. P 

But to the surgeon the knowledge of the arterial system is valuable 
beyond all calculation or belief. He performs no operation in which 

arteries are not engaged ; he cures no great wound in which arteries 

are not first to be tied; he enters into no consultation in which the 
arteries are not first spoken of. Without a knowledge of the arteries, 

he can neither think sensibly nor act safely. 

Most unhappily all this comes to be known at that period of life == 
when the deepest conviction can produce only fear and perplexity, — 
sorrow and regret. Yet, strange to tell, there is no such conviction ; 


> 


* 


no regret, no irresolution, no perplexity is ever seen. . 
if the negligence with which anatomy is studied may stand excused . ‘ 
. Mm any account, it is on this only, that anatomists have been accus- ; é 


tomed to write, not for the public, in plain and simple language, but ae 
for each other, in an unknown tongue. By this I mean not a 8 
_ ora dead language, but a peculiar style and phrase which no one can 

. age unless he be initiated ; unless he have studied the science & 

So intensely, that he has also learned the jargon in which it 7 a. 

_is conveyed: in short, no one but a thorough anatomist can under- 
stand the language of anatomy, nor can even he understand it without 
some labour. Anatomists have buried their science under the rubbish 
of names ; there is not a difficult or hard-sounding word upon which 
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they es any claim that they have not hited they have choked 
their subject with useless minutiz ; they have polluted their language, 
inflections, i in that language were beautiful ; while their unvaried, un- 

. couth termination i in ours, is barbarous in the utterance, while it tends 

but to interrupt and puzzle the sense. 

This is the scholastic jargon which has so long been the pride of 
anatomists and the disgrace of their science ; which has given young 
men a dislike for the most useful of all their studies ; ; and which it is: 
now full time to banish from our schools. These are the authors who 
avoid plainness as if it were meanness; who are studious of hard 


words as if they constituted the perfection of science: “it is their 
trade, it is their mystery to write obscurely ;”’ and full sorely does the 


student feel it. 
ant of arrangement, again, has still worse effects, Confusion i is 
a monster in science. 
If I should tell my reader that there are very nearly one dhotaeited 
~ arteries in the body, going promiscuously to bones, ligaments, bowels 


and glands, muscles, and nerves, to a thousand unconnected and diffi- 


cult” parts, all of which he must know by name, how would he be > 
affected! But when I observe that these go to the neck, the head, 

the arm, the leg, he begins to see this confusion of muscles, and 
glands, and bowels, vanish, and to perceive that all these arteries may 

be usefully and very simply arranged. When he is next taught to 
know the course of each greater artery, and the parts in which each 

__ division and branch of it lies, he perceives clearly that the parts through 
2 Wii which it runs, as the arm-pit, neck, or groin, must limit and regulate 
oC number of its branches, and give to each twig even an appropriate 
ies sj place and name: when, next, the whole arterial system is marked and 
chalked out for him in different portions ; when there are points of 

: peculiar importance set apart which he is charged to learn with parti- 
gular care—he sees a good end in all this toil; he begins with courage, 


and gets forward easily ; it becomes an interesting, and of course a 


pleasing task ; but still it is a task: and I entreat the young student, 
as he values his own honour, or the safety of his friends, not to bate 
himself one iota of the whole. Let him not take an indolent advan- 


~ tage of those arrangements which are meant to promote his industry, 
not to prevent it. Let him not read only concerning the greater arte-— 


ries, neglecting the smaller ones, but go through the whole piece of 
anatomy honestly and fairly. He will no doubt forget in time the 


smaller arteries; but by having studied even them with diligence, he — 


must remember ‘the great and important arteries with a clearness of 
comprehension and arrangement, which those who have not gone thus’ 
honestly through the whole study can never attain. Let him also re+. 


i member that studies like these, well performed during his early a : 


do, like past dangers, or the remembrance of good deeds, give an 


and pleasure to his after-life. ag 
The arteries, | will now venture to say, should be with the surgeon 


as familiar as his name; and there is no argument which proves it — 


more strongly than this, that a man of real learning, of sterling Be ‘. 


ee 
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sense, of a 7 head and steady hand, @ man accomplished in all 
other respects, and fitted by nature and genius for performing the most 


difficult operations, if yet he want this part of knowledge, may, in one 


unhappy moment, do things which he must think of with horror during 
all his hfe. I know well how such little accidents are thought of, when 
at last the evil day comes. A surgeon hardly believes this strict know- 

ledge of the arteries to be so great apoint. In the midst of an opera- 

tion, or in a common wound, it gives him no concern to see arteries 
bleed which he did not look for ; nor has he great reluctance to drive 
his needle among parts which he does not know. An artery bleeds, 
and he looks for it ; he calls out at last to screw the idaho on and it 
stops ; the tourniquet is loosened again, and “ies Maat ; again the 
serew is tightened on account of the loss of blood; he expects te 
strike the artery ; he is accustomed to strike it, not by knowing where 
it lies, but by seeing it bleed: at last some lucky dab of the needle 


succeeds, or perhaps from faintness of the patient the bleeding ceases: 


the surgeon is relieved from his present anxiety ; but in a few hours 
he is called back to this scene of confusion and dismay ; yet at last 
the bleeding is somehow or other mastered; and thus he gets on 
through all is difficulties, accident after accident, operation after ope- 
ration, till at last he almost forgets that anatomy was a branch of his 
education, or the knowledge of blood-vessels necessary in operations 
or wounds. 


_ I will not say that a man cannot suppress a bleeding from a wound 
in the arm, because he is not acquainted with the anatomy of the arm ; 


but this surely I may be allowed to say, that it is a piece of know- 


ledge which at all times, but especially in those circumstances, ean do 


no harm ; and that if you leave a patient to choose between two sur- 


geons, one skilled in the knowledge of arteries, another knowing them — 


4 


only by rs them spout out blood, it is easy to foretell where his — 


choice will fal 
Perhaps ms will be so hardened as to say, “and yet we seldom 


hear that patients die of bleeding.” Is it then a merit that your on 
tient is not plainly killed ; that he does not expire under your hands ? 
Is it. nothing to lose blood from day to day? Is it nothing that your 
Rm reduced to extreme weakness, suffering every thing but actual 
_ death? Is it nothing that he lies with tourniquets round the limbs in 
- fear and anxiety, attended by young surgeons appointed to watch that 
bleeding, which may burst out while the patient turns in bed, and de- 
stroy him in one moment? Is it nothing to have fresh incisions and 
new searchings for the artery to endure? ‘These are real difficulties 
and dangers, and they should be provided for ; our honour as well as 
ur duty requires it. Bleeding from a great artery is to the patient the 
t danger ; the very report of an ill accident is to the surgeon 
ough Goc knows he may be blameless,) the greatest disgrace ; and, 
Jastly, though it should not be so, his taking up a bleeding artery dex. 
terously and i quickly, when others have failed, is a great honour. 
be en we think of all the important consequences of being tho- 


ily versed in Hiss part of anatomy, they crowd upon our imagina- 
canal in number than can be eyen named. ‘The surgeon may. 
Von. 1.~Zz 
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indeed, provide tor the arteries to be cut in a regular operation, by 
consulting books ; but when he is called to a patient bleeding and 
faint, perhaps expiring, that person must live or die by his immediate 
skill! By his skill he will obtain the good opinion, not of ignorant at- 
tendants only, but of the profession : and by a bold and sensible con- 
duct in any difficult situation he may give him a lesson of real use. 
Let us but for a moment think of the chances of those wounded in 
war; the alarming, unthought-of accidents which overtake us daily in 
private life ; the wounds and hurts which workmen receive; let us 
reflect on all the kinds of aneurism both in the heart and arteries, from 
wounds, from blows, from inward diseases; let us think of all the 
various operations in which arteries are concerned—and then declare. 
whether, of all his studies, the young man should not value that most 
which makes him so immediately and eminently useful: 
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RESPIRATION continued. 


; - 
RESPIRATION, OR THE MANNER IN WHICH TILE OXYDATION OF THY 
BLOOD Is ACCOMPLISHED IN VARIOUS ANIMAIS, 


‘Tuose who are the best acquainted with the comparative anatomy 
will best know how natural it is for me to illustrate this function, by 
comparing various animals with man: how pleasant, how useful, it is 
to know these analogies, every student must feel ; and it is now full 
time to correct many mistakes into which modern as well_as ancient 
authors have wandered, from want of general principles, and from 


want of anatomical knowledge. I shail endeavour to make this 


nape interesting and short. 

_At one time all authors believed that the lungs were moved, not by 
say ater agent, but by some internal power residing in the lungs. 
in their first essays to investigate this subject they opened 
the thorax, or rather the body, of amphibious animals, they observed 
that the creature lay out upon the table with expanded lungs ; that 
the lungs continued for hours to appear like inflated bladders ; the 
lungs expanded, the heart playing, the creature quite alive. When 
they emptied their lungs from them by thrusting tubes down the tra- 
chea, or pressing the lungs, the lungs entirely subsided ; but in a little 
be sstmad the lungs, at the creature’s will, rose again into complete infla- 
; again they appeared like two tense bladders. Surely, said they, 
e resides some expansile power in the lungs themselves ; but when 
a fe of them began to pursue this mistake with serious experiments, 
¥ committed absurdities which should be noticed, for they serve to 

illustrate the true doctrine concerning the expansion of the lungs. 
ir. . Houston, in our Philosophical Transactions, undertook to prove 
fo owing thing, which, to use the words of a learned author, 
> improb bable as to be incredible :” . that the aoe of 


“or RESPIR ATION. eg 
: ly, that the lungs never sollian 
horas ‘pe ier en; ; t i ly, that when the breast is en- 
ae ho } pen, the lungs continue to move, and the thorax also con- — 
to move, but that the mo the thorax never keeps time 
with the motions of the lungs. 1 do Houston _ justice, he Ne Ki 
deavoured to explain away the inconsistencies of his own: ie 
‘ments ; and the world a never have been troubled any more with 4 
‘them, had it not been for a Mr, Bremond, a great academician, philos | 
-sopher, and experiment- -maker, who published the ee, . 
experiments in the academy of Paris. E ; 
_His first mistake is this. ‘1 found (says he) that hain ab 
dog ‘in one side only, it could run about the house and howl.” This 4% 
is what nobody will doubt. “ But also (says he) the air fire: 
dog took in by the wound when it expired, was pressed out again by 
the wound when it inspired.” This is one cunning stroke of Mr. 
Bremond ; for had the air entered the chest during inspiration, that hea 
must have proceeded from the rising of the x, which is ie 


kind of respiration which he wanted to prove: but as the air entered 
the chest during expiration, it proceeds clearly, according to his prin : 
ciples, , that the lungs in squeezing out their air have a contractile — 
_ power ; that they contract by their own. motion, and Fn 0 
_ and so mmtake room for the air. 

* Next (says Mr. Bremond) I opened the thorax of a livin, 
and there I saw, that when the lungs contracted the thetelcal 
and when the thorax contracted the lungs dilated.””—But in ff 
- means no more than this, that often in these agonies: produced by by suc 
cruel experiments upon animals, or by actual wounds i 
body, e diaphragm, chest, every thing which contributes ts 
is so closely contracted, and the pressure is so great, tl 
are actually compressed and protruded : so that his seeing 1€ 
the lungs dilated, that is, squeezed out, when the thorax Sete 
like the ignorance of a child looking from a carriage-window, 1 ho. 
believes and wonders at the trees and houses running backwards. oe 
_ But as no experiment-maker ever allows his experiments to 2 
incomplete, Mr. Bremond finishes his by the following da 
tion, “that always when he made his incision no more tha 
inches long, the Jungs dilated themselves _ with so much. vio 
~ they drove out the air before them, protruded themselves th 

openi pps made the blood jerk out at all points.” In she 
peats t mistake in every possible form, viz. that the x 
lungs and thorax are directly opposite to each other ; that the 


are © issos rie the thorax dilates, and the tl 2 
‘ain W é lungs dilate. When. lL open a frog, p lung 
sek peiecdees after both its breast and belly have i ely ¢ 


away. ‘If admitting air into the thorax could really make tl 
collapse, why do not those of the frog collapse ?”’ in igi 
ignorance as should not have been endured in one reading p : 
before the Royal Academy of France. He is farther back in physi- — 
ology than Oligerius, Jacobeus, or Malpighi—'The frog hae are ae 
piration pecniiar to itself, or at least to its kind. ct 
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3s FIRST sPEOIRS oF crass <a viz. BY A DIAPHRAGM, 
? od 


the ightion of Man, and of 


animals like Man ; Ww hi L aie hea ry lungs, of a ‘strong fle texture, 
a prodigious number of blood-vessels passing thro hem, their 
ntix in the chest, and tl eit respirati ed by a 

—I arrange respiration acc mechan- 


that it f Man, and animals which in this al resemble Man ; : 
ee by a diaphragm, for this is indeed the only use of 
The support of the great blood-vessels, the compres- 
sion scera, the expulsion of the urine and feces, the ridding 
the womb its burden ; all could have been "osha gap by the pres- 


sure of the abdominal muscles alone! the diap! agm is added merely 
for breathing. — 

Forsaking * for a moment, authority and minute anatomy, let us ex- 
plain it in the and most intelligible way.—The diaphragm 


aes: from the abdomen ; it is strong, muscular, and acts 


power, enlarging the thorax ; it is convex towards the 
reast, and concave towards the belly ; when it acts the belly is pro- 
_ truded, the diaphragm becomes flat, the thorax is enlarged, and a 
- vacuum would be formed, but that instantly the lungs follow it aa 
prevent a vacuum ; for the lungs are free in the thorax, the air has’ 
access to go. down into the vesicles of the lungs ; and so when: 


retires, the gs follow it, being dilated by the pressure of ‘j 
air which enters by the trachea. — 
this protrusion of the belly excites the abdominal muscles to 


ie koe ct ; ; their re restores the diaphragm to its natural form ; when 
pressed alone by the abdominal viscera, it rises in the thorax, 
_ becomes again convex towards the lungs, the thorax is reduced in size, 
_ the lungs:are compressed, and that air is driven out again which they 
have j o received. ‘The thorax also moves in concert with the dia- 
ph + and this motion is most curiously arranged; for, first, t 
nuscles lift the thorax for respiration, in the very m ip 
phragm is pressing down, and consequently at the instant 
bdominal muscles, which are attached to the lower borders 
e thorax, are relaxed, so that they suffer it to rise. Next, the 
is to be compressed and pulled down by the abdominal muscles: 
happens at the very instant in which the abdominal muscles 
ns one es agm ; so that the abdominal muscles, while 


back th iaphragm, pull the lower edges of the thorax 
bh great ur. ¥ 
Mz n, hans almost all animals, the respiration is prin 
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SECOND SPECIES OF RESPIRATION, VIZ. THAT OF BIRDS. 
ad ee »* Oy a 


yeas 
te Sg tn 
ts 


is figure represents the apparatus of respiration in a bird. a is the solid lungs, 
which are not moveable ; 6, c, the bones of the body, the breast-bone ¢ cpm e 
whole | of the body ; 1, 2, 3, 4, 5, 6, the air-cells occupying the thorax and abdo- 
men, which are here one cavity, or rather series of cayities. ese are dilated when 
the rises to the line h. . 
meats ‘ EON s. .- 
Birds are supposed to breathe like Man, but have in fact nodia- 
phragm to divide their body ; they have vesicles, or air bags extending __ 
through the whole body, and connected with the true lungs ; their ster- — 
num and ribs expand over the whole, and by their motion move the air — 
vesicles, which blow the air through the true lungs; while the true _ 
lungs, far from having any thing to do with a diaphragm, never move. 
Every one skilled either in anatomy or physiology, must know, that 
one of the greatest physiologists of our times has written a paper about 
the respiration of birds, little understood, and in proportion much ad- 
mired ; of which function he is so thoroughly ignorant, as to explain 
how they breathe with a diaphragm ; and until I set this point nght, my 
arrangement is good for nothing. « 4 
“The diaphragm of fowls (says Mr. Hunter) is thin, transparent, 
“and membranous, and runs across the abdomen.” But if thin, mem- | 
branous, and transparent, it can perform none of the functions of a 
diaphragm, and must be merely such a membranous interseptum as 
some Amphibia and Reptiles have, supporting the viscera, or con- 
fining them in their place. But he thinks to make good his point by 
acknowledging the imperfection of this diaphragm ; and adding, that — 
it is moved by certain small muscles, which arise from the inner surface — 
of the ribs, and pull the diaphragm and lungs down. He still persists 
in balling it a diaphragm, in the very sentence in which he informs us — 
that ‘it is perforated in many places with holes of a considerable 
size.” Since Mr. Hunter is so bold as to say of other authors, that 
they have too limited notions of a diaphragm, we may be allowed to 
say, that his notions of it are as much too liberal as theirs are too con- 
fined. But descriptions and arguments of this kind, where the a 
is entirely wrong, should not be tediously refuted, nor answered in any 
other way than by a simple statement of the case.* 


, ; y + qi 
* For the respiration of birds, i. e. for raising and depressing the oral Sages j 
are 


s 


muscles haying a very strong analogy with those of Man. The pectoral 


‘ 
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The anatomy of a fowl’s respiratory organs is plainly this :—The 
trachea having descended into the , divides into two branches ; 
of which one goes in a simple and or nary manner into each side of - 
the lungs. ‘The heart, which lies immediately upon this division of the 
trachea, sends into the = two great pulmonic arteries, and receives 
in return two veins. The lungs Ives are very small, dense, ae 
bloods. ; they are somewhat of the shape of the human ery. ene 
eated in the ons uppermost part of the chest, are closely braced down 
. to the back are indeed in part niched i in among the ribs, which in 
birds have. “hei edges very deep. These are the ‘true lungs for oxy- 


ne blood ; they never move ; the air passes through them in the 


st move, because they are ‘hedelaipdows by a mem- 
brane very thin, and cobweb-like, yet very strong. This membrane is 
a peritoneum, lining at once the whole thorax and abdomen, (which 
still are not parted from each other,) and it is a covering to the lungs, 
liver, and other viscera ; but also the same cobweb-like membrane forms 
cells, which fill the whole cavity from the neck down to the en. ya 
from the breast-bone to the back ; and which are so attached to all the 
surfaces, being, as I have said, the lining membrane, that as the aPhect. 
moves these cells must move. 

These cells appear at first sight quite irregular ; but I hold it as a 
Penna that, although we may not see it, yet all is orderly in the 
_ animal body ; in fact, the order of these cells is extremely regular. 
isa membrane which comes down from the breast-bone in 
dicular direction till it touches the viscera ; it runs the whole 
gth of this common cavity of breast and abdomen; it enters into the 
: it cleft of the liver, and so divides the liver into two lobes, serving 

as a ligament for the liver, as a mediastinum to divide the great cavity 
_ into two, and also as a sort of root or basis for the cells of either side ; 
though beautifully transparent, it is very strong. At the upper end 
this mediastinum touches the heart, and there expands into a very large 
bag exquisitely transparent, which is at once an air-cell and a large 

Next, at its lower end, it touches the gizzard or stomach, 
and forms a large cell surrounding it. Behind the liver which fills all 


lower part, lie all the intestines, which are also surrounded with many 

cells ; at the sides the cavity is occupied by three or four lar 

extending from the middle membrane to the flanks of the bird. 

lastly, when we look into those greater cells which are near 

—_ we see clearly many openings, very large, oblique, running’ 

under that part of the membrane which braces down the lungs, so a 

to epee the air from the lungs to all the cells very freely. 

a ly it ‘ong, and their scapule absolutely fixed, so that these could raise the breast 
n ; but I su that no such power is needed, that the elasti ate 


‘an d ribs raises them. — There lies under these, upon the 
gts us. There ison the Madde? the ri 


beautift oped they are quite insolated from all other 

parts, are seen : these are what Mr. Hanter calls 
-cles of Stes ae. Seth Ange rhe of a bird is pulled down grosely 

__ short, muscles, poe thoes again by its own ination ite 


the part of this great cavity, and the gizzard which fills all the 


y 
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Now let me add, in one word, that the essentio’ parts of respiration 


are these: First, There is no di m, no division of breast and belly, 
‘the stomach lying upon the 1 the pelvis ; a true and muscular 
diaphragm could not exist in birds, having nothing to do in their scheme 


of respiration. Secondly, The true lungs are small, high in the baek, 
quite immoveable, so that no diaphragm nor no power of vacuum could 
unfold. them ; and these lungs are perforated at every point, so that 
they could not expand by air. ‘Thirdly, What has been confo 
with the true lungs is the vast congeries of abdominal cells, whieh ; 
of use only in lightening the creature that it may fly, and in foreing 
air through the true lungs. Fourthly, There is in the place of a di 
omen and thorax, with long abdominal muscles, .no proper abdo- 
men, a long thorax, a high sternum, and very elastic ribs, extending 
along the whole body till they almost meet the pelvis, making the ab- 
dominal muscles very short ; and the air cells all along adhere to the 
we surface of these bones. 
rs ith these points clearly before us, we cannot mistake the mode of 
jiration in birds. The thorax does the whole ; the thorax is raised, 
liately the cells are expanded, by which two functions are 
performed ; for the air which comes into the cells, passing through the 
fats, oxydates the blood, and the cells become full at the same time 
so as to make the body specifically lighter. 'The-thorax is depressed — 
again, and the air, which passes now a second time through the lungs, 
may a second time oxydate the blood, for it is not thoroughly spoiled ; 
what is spoiled is diluted with the air of many cells, which re- 
on cannot empty at one stroke. 

’ The final cause also is plain ; had the lungs in a fowl been solid and 
fleshy, (as they are in fowls, or even in any other creature,) and at the 
same time sufficiently large to perform, without the help of those air 
bags, all the functions of lungs, they must have been large and heavy 
in proportion to the body of the fowl; they must have occupied much 
room, and added much to the weight. But the lungs of a fowl are 
very dense, very small in proportion to its system, very full of blood, 
quite fixed, and undilatable ; the rapid course of the air through them 
backwards and forwards enabling them in their business of oxygena- 
tion to do much with little. In short, there are two functions to be 
performed in birds : first, the oxydation of the blood, which is per- 
formed by the small, fleshy, contracted lungs, which lie immoveable in 
the upper part of the thorax, and through which the air blows con- 
tinually as through a furnace, while they are quite passive ; and, se- 
condly, the lightening of their bodies for flying, which is performed by | 
the abdominal cells.’ It was also necessary that the sternum and bony 
om should be large, in order to afford space for the origin and 
Se of ‘the uscles of the wings, and to enable them to raise the 

weigh f the body in flying. The describing of a diaphragm, 
ding of the abdominal cells with the true lungs, where 
like to have put us as wrong. 


~ 
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THIRD SPECIES OF RE Wiz. THAT OF AMPHIBIA. 
i = 


Spects ; it the respiration of Man, because there is no 
diaphragm ; rs from that of birds, for there is no chest covering 
the lungs. There is a short sternum, no chest, no ribs by which the 
lu may be moved, there is no vacuum formed in their } ation ; 5 
fill ‘cal, by the working of their pharynx, that is to say, in-* 
air being drawn in by the action of the thorax, it is forced 
tion of the muscles under the jaw. By the swallowing 
of pig , as it were, the membranous air cells are. inflated ; and w 

inflated, aoe emptied by the Vontwuctions “of the abdominal 


This species a Joupiratiog ‘differs a the two first in these re 


The Frog, the Newt, the Camelion, the Tortoise; and ‘many other 
creatures, breathe in this way; and as one of the most curious me-_ 
chanisms for respiration, [ shall represent that of the Frog. | Aslhave 
just explained, their organs for moving the lungs are not in t ae. 2. 
nor in the lungs themselves, but in the throat. Behind the root of the 
tongue, is the slit-like opening of the trachea; this is what is called 
the glottis in the human subject. We see this rima opening and gasp- 

ing for air when p the mouth distended ; it has no epiglottis or 
’ e to defend it; its own contraction is sufficient, for when closed 
rates ~ heeas at its place ; besides, the j jaws force down the 
ir in’ iy and the long tongue carries the food over it into the gullet. 
ie small nostril is a very important part of the apparatus of 
; The Frog never opens its mouth in breathing. Looking 
 eareless n this creature, we do not perceive that it ever breathes, 
. for it lies. red over the mouth in water. It is never seen to open 
its mouth ; there is no motion in its sides like breathing; in short, it 
does not seem to breathe ; and when it is provoked, (or rather through 
ae it still keeps its mouth closely shut, its sides and back 
i it blows itself up apparently by some internal power. But 
when we observe the creature more narrowly, we perceive that there 
is a frequent motion of its jaws, or rather of that skinny and bag-like 
part of its m which is: under the lower jaw. We are apt now to 
fall into.a worse mistake, for this bag under the jaw is alternately di- 
lated and contracted ; the mouth is never opened to take in new air ; 
the creature seems to live all the while upon one mouthful of air, and 
ro ma to be playing it backwards and forwards between its mouth and” 
its lu 
But. |: la when we observe its nostrils, we find that dddies 3 is in the 
motion for each movement of the jaws, which makes 
the ss perf tly : to our comprehension ; for a Frog 
I the nostril breathe by the mouth ; br be 
raises above water, nor opens it but to catch flies or oth 
food. If you keep its mouth open, you see it presently struggling fo 
breath ; for its respiration goes on in the following way: its bre 
jaws are continually shut ; they lock into each other by groove: 
me) completely close, and formes a sort of bellows, of whi 
Vou. L—A aa 
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nostrils are the air-holes, and the muscles of the jaws which come 
_ the os hyoides draw the raught by their alternate contraction 
relaxation ; and the nostrils lie so obliquely over the hole in the 
|, that the least motion of them enables them to perform the office 
of avalve. First, there is a twirl of the nostril which lets in the air ;: 
then a dilatation of the bag under ‘the jaws, by which the mouth is 
greatly enlarged and filled with air; then a second motion of that bag, 
by whi ich the mouth is emptied and the lungs filled; then there is a. 
slight motion of the sides of the creature, by which the muscles of the 
abdomen expel the air again; and then the twirl of the nostril and the 
motion of the jaw succeeds again ; so that with these creatures in- 
spiration is the swallowing of the air (but not into the stomach) by 
their broad expanded jaws, with their coverings driving it down into 
the lungs ; ; and expiration is the contraction of the abdominal muscles 
it out again : and these two motions, when we observe a Frog 
come are as perfectly regular as respiration ina Man. Their 
muscles of fespiration are not the muscles of the belly, but the mus- 
cles of the jaws; and this causes the uncouth broadness of the jaws ; 
in caine Lizards, Serpents, Turtles. 


ie 


Now we shall no 
longer wonder why the 
Frog never _ opens its 
TF aoe: why it never 
seems to breathe ; why, 
after opening its belly, 
the lungs still project ; 
why, after emptying its 
lungs, it can fill them 
again at will, not by any 
peculiar power in the 
lungs, but by blowing 
MMS them up with its jaws. 

) os CME A If you gag the 
(a) The nostrils—(b) The tongue. and keep its mouth open, 
it cannot fill them, because it cannot breathe ; if you plug its nostrils, 
it suffocates, though not soon ; if you keep its mouth open by force, 
you soon find it struggling for breath ; and looking into its throat, 
you see the glottis opening from time to time. 

The Newt, (or as it is called in Scotland, the Ask) breathes with 
the jaws and nostril like the Frog; it has, like the Frog, a stormed 
motion by short strokes of the bag under the jaw, (which bag is form 
by the membranes of the mouth, covered and moved by the genio- 
hyoidei and mylo-hyoidei muscles, ) but we observe that every minute, 
or less, it eye as if intending some particular motion ; then gradu- . 
ally the bag swells out under the lower jaw to a great size; then the 
air arg in it is puffed down into the lungs with a sudden flap of 


the bag ; rare as be des are oo the long sides of 
the ent ae he heaved up, ‘ 


is 


thas iy) 


» 
%; 


" parent as a soap-bubble, the divisions can hardly be see 
flating and drying the lungs, and then cutting them. The lungs of the — 
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. (aa) iver of the Newt— 
'(b) the stomach—(c) the intes- 
tines—(d) the ovaria—(e) the 
vesicular lungs, 

which are long like intestines, 
and transparent like the swim- 
ders of a fish—(g) the 

bag of the jaws by which the 
TIungs are blown up. 


Sih yet bE Te yh. $ 
The To e Camelion, the Green Lizard, breathe exactly in the 
same way. “ Samelion has the flat broad jaws of the Frog; they 
lock into each other, and it does not open its mouth in respiration ; it 
swallows its air in mouthfuls, drives it downwards into its lungs ; its 
lungs are of a vast extent, stretching from the jaws all along the ab- 
domen : it is the vast size of its lungs, almost concealing the abdomi- 
nal viscera, that makes Gesner say, ‘‘ that of the entrails of a Came- 
lion the lungs only are visible.” Phe air it swallows in’ greater or 
‘Smaller quantity as its needs or fears prompt it. When you alarm this 
‘timorous animal, it fills its sides just as a Frog swells out its “back ; 
and either.in this greater respiration, or in its ordinary breathing, we 
see it pressing the air onwards from cell to cell; and we see the mo- 
tion proceeding from its jaws to its breast, and all along its sides, till 
its lank form is quite puffed up almost to bursting. 
All these creatures have in addition to their peculiar respiration, a 
come kind of lungs, thin, membranous, and extremely delicate: the 
gs even of so great an animal as the Crocodile are, when in- 
flated, very delicate and transparent, of a rose colour or slight red, 
isting of delicate vesicles, and exactly like the Frog’s lungs. The 
lungs of the Frog are in shape like a fir-cone, with the stalk of 
the cone on each side fixed to the side of the heart. But these conical 


lungs of each side are delicate, silvery, perfectly arent, thes | 
within 1 rere nb; and these also are 
so extremely delicate, that though the outside riggs 2 as trans- 


into innumerable cells like a honey-comb ;- 
, except by in- 


+ & 
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Ask are still more beautiful, as a specimen of what are called mem- 
branous lungs ; for the creature is very long in the body, its lungs run 
down along its sides; they are about the size of a common earth- 
worm or writing-quill ; they end like a blind gut; they are of a bluish 
white, exquisitely transparent, like the swimming bladder of a fish. 

It is the nature of membranous lungs to oxygenate but a very small - 
quantity of blood; they are membranous, only beeause there is not 
that vast profusion of arteries, veins, and strong vesicles, which there 
is in the human lungs. ‘The pulmonic artery and vein are always, in 
the membranous lungs, extremely small in proportion to the system 
which they serve. pi) 

From these peculiarities of the membranous lungs, it is plain that 
the oxydation of the blood is a process of less immediate necessity in 
their system ; and thus they are the better enabled to go into the water, _ 
and to want breath for a time.. But chiefly it appears, that the mean- . 
ing of this peculiarity is not so much to give them the privilege of 
Amphibia, in allowing them to go into the water ; for many creatures, 
as the Camelion, all the tribe of Lizards, Newts, Toads, Serpents, 


- &c. have these lungs, and yet never approach the water: but that the 


chief use of it is to establish in this class of animals a peculiar con- 


stitution, a permanent, almost inexhaustible, irritability, and a tena- 
ciousness of life ; which, | believe, no creature, whether of the land 
or the water, wants, which has membranous lungs. And w we 


are told that these creatures can be kept two days under water, as a 
proof of their being Amphibia, | cannot but consider it as a very 
childish proof; for, in the first place, we see them breathing. with 
wonderful regularity when out of the water; when plunged into the 
water, we see them very soon struggling for breath, and if they can 
live for two days without air, it is only because they could bear any 
other kind of injury with equal ease, and could live two days without 
their heart or their head. Circulation is necessary, respiration is ne- 
cessary to.their life, but the irritability and properties of the living 
parts are sustained longer without new supply thah in the warm. 
blooded animals. PN. eae 


4 
FOURTH SPECIES OF RESPIRATION, VIZ. THAT OF FISHES. 3 he 


In this species of respiration the creature breathes neither water 
nor air, but water mixed with air, and this office is performed by gills 
in oe of lungs. te . oie 

he reason why I have called this a species of respiration, needs” 
to be yery fully explained ; for, though little observed, it is a certain- 
fact, that a creature, without any apparent change upon its system, 
can do well, having its blood oxygenated at one time by gills, at ano- 
ther time by lungs. The Frog, for example, lives long in the water ; 
while it does so, it may be considered as a foetus which cannot breathe : 
the young Frog which has not yet acquired its proper and natural 
respiration, breathes like a fish, For the first fourteen days after 
hatching from the egg, and while the Tadpole is very small, it has — 
gills, which are two long, projecting, fimbriated appendages like fins; , 
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dy the thirty-sixth day these appendages are taken into the jaws, and ~_ 
form four rows of gills on each side, regular, and like those of a fish ; 
but at the same time, this fcetus has its lungs within the body, not to. 
be used till it come out into the air, when the lungs assume their 
function and the gills shrink. ‘The same system in this instance, which 
was at first served by gills, is in the end oxygenated by lungs. 

The motion of the gills in fishes is a true and perfect respiration ; 
for, in the first place, if there be no air in the water, or not enough of 
air, they cannot breathe ; distilled water is to a fish what the vacuum 
of an aif-pump is to a breathing creature: if you exhaust water with 
an air-pump, if you boil it, if you distil it, if in any way you deprive 
it of its air, fishes cannot breathe in it, but come up to the surface and 
gasp for air. If you take a fish out into the air, it is the same with 
plunging any breathing creature into water, it gasps and dies. Fishes 
cannot breathe in air wanting water, for that element is not accommo- 
dated to their species of lungs; nor in water wanting air, for then 
there is no oxygen ; and we find, upon extracting the air from water 
which fishes have breathed, that it is contaminated, exactly in the same 
way with air which had been breathed by any breathing animal, and 
that it differs very little from that in which a candle has burnt out. 
This is the reason that when many small fishes are enclosed in a narrow 
glass, they all struggle for the uppermost place, and that when in 

inter a fish-pond is entirely frozen over, you must break holes for the 
fishes, not that they may come and feed, but that they may come and © 
breathe ; without this, if the pond be small, they must die. Fishes 
according to their kind require water differently impregnated with air. _ 
The shallow water that runs over a pebbly bottom is by its agitation © 
more thoroughly mixed with the atmosphere, and there the trout and 
salmon breed. at 

In the respiration of fishes, there are two curious points to be con- 
sidered : first, the manner in which their respiration is performed ; and, 
secondly, the manner in which their blood, when thus oxydated, is distri- | 


buted over the ete, at 
In the the apparatus of respiration is more like the 


texture of the ribs than would seem at first view. The operculum, or 
large flap which covers the gills, consists of arched bones, over which a 
membrane is stretched, and they have a very beautiful and somewhat 
complex system of muscles operating upon them. ‘The margin of the 
operculum has a soft pliant fringe, which, in the motion of respiration, 
accurately shuts the slit or opening. When the creature breathes, it 

is by the operation of the muscles upon this covering : it is rendered con- 
vex, and the cavity under it is dilated without the margin rising ; the 
consequence of which is, that the water is drawn from the mouth 
through the branchie, and is for a moment lodged behind them. At 
length the elevation of the operculum is so great that the fringed margin 

is raised, and then the water rushes out and is discharged backward. 

By this we understand why the fish keeps the head continually up the 

_ 8tream,-and why it is the art of the fly-fisher to keep his head down the 
a stream, or tq suspend him in such a manner as to keep his mouth out of 
_ the water: for the fish cannot breathe if the water is rushing into the gills 
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from behind, and he cannot make. use of air as he does of water, rem is 
exhausted and suffocated. : i 

Having explained this first point, viz. the silos of the 
ed next to explain the circulation of their blood, how t 
yoxydated, and how it is distributed over the body. A aa 
_A fish and an amphibious animal have both of them the simple 
msisting of one auricle and ventricle, . this singular vi 


small artery only from the common “system performing the Se 

while the fish again wants the heart which should circulate the 

through the body, and has that heart only which belongs to the lungs. 
The whole blood of the fish passes through this single heart, and there- 
fore the whole mass circulates pare parcel through the 

every time that it. circulates through e body. We shall rei 
circulation, then, at the heart. First, The whole blood ae 
returned into the heart of a skate, by two great veins. af ee bn 
great veins deliver it into a vast auricle, or reservoir mr bo rom 
over the heart. The auricle delivers it into a strong ventricle, whose 
action is further strengthened by the action of its aorta, which from the 
heart up to where the valves are, is very muscular and powerful, and 
constitutes, in a manner, a of the heart. But this great vessel 
must in this species of circulation change its name, for it really is not 
an aorta, has nothing to do with the body; both the heart of a fish, 
and this its only vessel, belong entirely to the lungs or gills, and as these 
are called bronchie, thin j is the bronchial artery. The gills of this fish 
are five in number on each side, and on each side the bronehial artery 
gives out two branches which serve the five gills ; the lower branch is 
large, and serves the three lower gills ; the higher branch, which goes 
off like one of the arms of a cross, serves the two upper gills. 

_. Secondly, these arteries being distributed along the gills, divide into 

“exquisitely small branches producing that feathery ee 

is so beautiful, Those minute subdivisions of the vessels 
expose the blood to the air. This may explain to us how in the bass ap ; 
lungs the exposing of the blood, even with the interposition of 
branes and of the arterial coats, may be sufficient for the oxydatic 
the blood. All the blood thus oxygenated is returned by veins, ¢ 
responding exactly in number and arrangement with their pert, "4 
and the heart being turned aside, and all the other viscera a irs. 
the veins are seen accompan’ oir arteries and emerging fi . 

ills to form the aorta, = 
Thirdly, The aorta is formed by. 

of the gills lie close upor 
back-bone ; and this v: 


veins of the gills, and tl 
the skull of the fish, and the aorta upon th 
esse |is in one sense a vein, since it is a contin 

s which return the blood of the gills ; but both in 
office and form it is a true aorta; in office, because it distributes blood’ 
to the whole body ; and in form, because it no seoner Wise n= 
the shape of an aorta than its coats grow hard, strong vuscul . 
for its office, while those of the veins from which form 
lucid, delicate, and der. The aorta i f the oxyé 
blond of the gills; and although, by the’ delicate ion ¢ 


it is formed 2 
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gills, it has lost all communication with the heart, it circulates this 
oxydated blood through the body to all the muscles, glands, viscera, 
&c. without the intervention of a new heart. 

» The veins which return the blood of this aorta are the ordinary 
veins ; they arrive intwo great branches at the heart, and need not be 
further explained. | 

I will not be at the trouble to repeat the tedious calculations of au- 
thors coucerning the immense surface which the gills expose; let the 
student look to the gills, and he will presently, with the help of this short 
sketch, understand how the whole function goes on. 


FIFTH SPECIES OF RESPIRATION, VIZ. THAT OF INSECTS. 


There is in this kind of respira- 
tion no breathing organ like the ff 
lungs, but trachee or air tubes by ==" - ss 
which air enters into all parts of = 
their body. i 

What is most perplexing in this species of respiration is the prodi- 
gious quantity of air which these creatures receive ; the little connec- 
tion between the air tubes and the heart ; the impossibility of tracing 
blood vessels from the heart to the various parts to nourish them ; and 
the clearness with which we see their air tubes branching over all parts 
of their body. The stomach, bowels, and other viscera, the legs and 
wings, even the very scales of insects, have branches of the air tubes 
dividing over their surfaces like the delicate vessels of leaves and 
flowers. Inshort, the magnitude of these air tubes is quite surprising ; 
and their branchings are so minute, delicate, universal over all the body, 
that it looks almost as if the air tube had exchanged functions with the 
heart and arteries. 

It is plain by these expressions of admiration that I do not mean to 
attempt so difficult a subject as this at present: | only mention diffi- 
culties which it is surprising that others have not declared and inves- 
tigated, for nothing can be more interesting. ‘The little that we do, 
know shall be simply and plainly told. 

_ The forms of insects are often very strange, their lives very irregular, 
sometimes in water, sometimes in air; many of them begin in worms, 
and end their lives as flies and moths; and according to these varieties 
of their fori, or life, or generation, their air tubes are various, 
Sometimes, as in the common bee, they have nearly the form of lungs : 
they begin like two bags, resembling those of the Alga Marina or sea- 
weed, in shape ; and these bags distribute pulmonary tubes, with occa- 
sional bag-like dilatations in the course of the tubes, through all the 
body. Moré commonly the air tubes of inseets are direct tubes, mere 
trachew, of a very singular construction ; they have rings like the 
trachee of animals; they have a delicate membrane covering these 
rings, and forming them into a tube: the tube continues always rigid 
like a flexible catheter, or other tube of twisted wire not liable to col- 
_ lapse : they begin by many open mouths opening along the sides of 
the inseet, and they terminate in myriads of vessels. which in: their 
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forms and progress over the various parts of the body, resemble blood 
vessels more than it is easy to conceive. Pres yt ) Ae, thus 
rigid, are always full of air, and by their refractions through the trans- 
aan of the insect’s body, they give it in the microscope a 
degree of brilliancy ; as, for example, in the louse, whose air 
oie make the brilliant lines and points which are contrasted like a 
colour with the dark and opaque ; or in the mite, which 
is as beautiful in the microscope as the louse ; and when the | 
insects are prepared by drying and varnishing, and preserved in turpen- 
tine, the air tubes are beautiful. Of these curious particulars, the 
openings of the air tubes are best seen in the worm, from which the 
common butterfly is produced ; we count these holes down the sides, 
we name them puncta respiratoria, spiracula, or most commonly stig- 
mata. That particular form in which they resemble more the lungs of . 
animals is seen in the pulmonic bags and. the trachez or air tubes of 
the common bee. Their exquisite branchings through the various parts 
are well seen in the air tubes which run along the wings of a bee, or 
those which twist and ramify round the intestines and stomach of a 
worm ; and it is not to be forgotten, that though the beginnings of 
these tubes in their great trachew and near the puncta respiratoria or 
stigmata are quite transparent, their extreme branches are beautifully 
white like vessels filled with chyle, or rather one might be apt to mis- 
take them for nerves. re 
Of the way in which this function is performed, there must be more 
varieties than we can know or comprehend : this we may safely con- 
clude from the little that we do know, finding the varieties so very 
great. i b 
Almost all insects, with the exception of dipterous larve, have 
their puncta like those of the Caterpillar, ranged along the side, and 
inosculating from branch to branch: often the puncta open along the 
_ sides; but in place of inosculating from branch to branch all round 
one side, they inosculate across the belly, the one side municating 
with the other. “This is best observed in the small larva from which 
the Bee proceeds. And here it must be observed, that, as in insects, 
with the exception of dipterous, always the stigmata or breathing 


points correspond neatly with the folds or rings while it continues a _ 
_ and with the segments or divisions of the body when it becomes 


a Fly ; in the Bee-worm also the inosculations answer to the joint of 
the body. — ‘ ‘ a 

Sometimes when an insect lives in water, it has only two puncta — 
respiratoria : these puncta begin either in the snout or in the tail; 
they are the openings of two great air tubes which run down ea 


to the surface, takes down a bubble of air along with it, and discharges 
a bubble of air before it rises again : of this nature are the air tubes of 


Pf 


, 


on 


aor 


side of the insect like two aortas, and the insect has means of rising 


that Worm from which the Ephemeris proceeds. The two great air 


tubes are seen like two aortas running all along the body, and their 


e 


minute branches are seen ramifying beautifully upon the “fret thane 


muscles and other parts. Many insects are aquatic when first they 


are hatched from the egg. They have little gills which serve them — ws 
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> in the water, as, for example, the fares o the 
“hese little gills are fringed with microscopic ma- 
mnicates with the great tracheal branches ; so that . 
the y have the ordinary structure fe a and ; 
erge from the wat 


other very nine in all insects, “4 
is destined to live but one ¢ 
i 


s most of all singular, Pat: iif i 


the dust, since it m poe ‘less ea sily, has more ta» 
hen it has changed its state to that of a Fly, and has its a 

ly exposed to the air : in the Rhinoceros Beetle the larva has 
more puncta respiratoria, and closer, because it on the groun 
amidst mud or dust ; they are less numerous in the Fly, as its air-hol 
are always more ‘fiéely exposed ; and when the Beetle is actua 


fying, those pu which were closed by the cases of the wings are 
opened ; t the insect breathes more freely, and perhaps its 
body is lightened, so that it flies more easily: it is also particular di 


that in the full-grown Beetle, though the puncta be less in number, 
the — ; are enlarged, they both change their form and become 
more capacious ; for the tubes are mere trachea or straight lines, with 
direct branches in the larva, but in the Beetle they are dilated from 
point to point into air-bags. " 
Insects in general are bred in eggs, bransformed’ Into larvae, acid of . 
these the greater number assume the form of aureliz ; an aurelia isa 
It formed, with its legs drawn up, it wings plaited and 4 
| points to burst from the covering which surrounds 6 
sture and in the membranes which surround it, it — ¥* 
In these three stages it still is supplied with air by 
: open by puncta respiratoria while it ins a larva; 
et! still serve it while it is wrapped up in an aurelia or 
outbiled Fly ; when the Fly bursts out, the same puncta, the same 
, which have served in its former stages, serve it still; only this 
. most Curious, that when from a larva it proceeds to be a Fly, the, 
} skin which it rids itself of (by crawling out of it and pushing with its | 
ies off along with it many "of the internal parts; the mouth, ie 
, and especially all the r tory tubes, lose an in ‘skin 
4% Same time that the old skin or h is pushed off fr out» 
1 urface of the body ; and ve are thus changed, — 
"they s re left more open than before, and often their number is chan; ed. 


These are the various ways by which in are supplied with 
and nothing can be more interesting than 1 observe the vast propor. 
tion of air which they draw in, which is certainly a provision for the — f 
_ living in places where oxygen cannot be plentifully supplied. An “3 
nown, that insects can live on air much less pure i 
breathing creatures, and that they exhaust the 


iere much more completely than any other living e 
rin the mae of comatae ihe at to the a 
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fem of insects, is Biariged, and suited, as I have observed, to their 
various ways of life, and to the various ‘conditions and stages of their 
life; while they are Worms, when they are involved foetuses, and 
when they have burst their shell, and are full grown. In short, Worms, 
Aurelie, Flies, Beetles, Bees, and all forms of insects, have all of them 
» their trachew by which they breathe a 1 wonderfully large proportion 
of air. 
5 } There can be no mistake concerning the function of their air-tubes 
P and of their circulation ; it is ignorance or inattention only that can 
cause confusion ; the heart of a Caterpillar, of a Snail, of the larvae 
_ from which various Flies are produced, is seen distinctly through their 
- transparent body, running down their back in form of a tube, some- 
times slightly oval, sometimes having frequent dilatations, and throbbing, 
though with less equable and distinct pulses than in the more perfect 
animals : or, perhaps, we should say rather exhibiting oscillations. 

_ Nor can there be any mistake that it is air they breathe ; for before we 
"dissect an insect, we must kill it; the contortions of a live Caterpillar 
“prevent all deliberate dissection, or even a view of the parts; we may 
i the insect as with turpentine or spirits: we ‘commonly drown 

; this is done by immersing it in a little tepid water. Nay, we find 
a Phen which is at first inconceivable to be really true, that notwith- 
standing the inosculations of the air-tubes with each other, which seem 
to provide against all such effects, when we close up the stigmata of 
an insect one by one, the parts become in the same proportion paralytic ; 
if we varnish over the stigmata of one side, that side becomes paralytic ; 
if we varnish over the stigmata of both sides up to the last holes, the 
insect lives, but in a very languid condition, it survives in a kind of 
lethargic state for two days, without any pulsation in its heart; if we 
also stop the two highest holes, it dies. 

Of all the examples of respiration, that which is reported by Spal- 

_ lanzani is what I most wonder at, and cannot but doubt. In acescent 
o liquors, or the juices of animal bodies, anitaalcules are seen plainly 


“ 


with simple glasses, moving sometimes rapidly, sometimes slowly ; but 
never hitherto has any author pretended to see their lungs or heart. 
Mr. Spallanzani says, “ that these animalcules are elliptic bodies ; that 
in the centre of each ellipsis he sees two stars, which are in c 
alternate and regular motion, whether the creature rests or moves. 
Each star-like body has in its centre a small globe, and every three or 
_ fourseconds the globules are blown up slowly to three or four times their 
natural size, and as slowly compressed again ; and every time that the 
radii are inflated the central globule subsides, On one side of thes 
star-like bodies there is an ova! part, which is continually — 4 
- with a trembling motion ; he calls the star-like bodies, lungs, the © 
; oval body he thinks is the heart.” Spallanzami surely has forgotten 
that he is speaking of lungs in an aquatic insect ; if these star-like 
bodies have any such use, they must be gills. ; 
These are the animalcules which Buffon called organic germs, 
_ from which, as materials and pieces, he built up the animal body. — 
if all this be true, then the. day has come which he little expec 
when the organic particles, on the faith of which he built all hi 
of sence are proved to be living and moving animaleules, vora- 
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cious of food, devouring each other, ticcathied air, and having ‘avisible . 
pulsating heart; animalcules deposited from the atmosphere, and 
generating hike other insects of their kind. 
we are convinced of the importance of respiration, and the 
absorption of air in all living creatures, from Man even to the meanest 
reptile ; and not least needful in the last and lower order, which receive 
in a sauna a’ fuller supply of air than fishes, aniphibia, or Hon. 
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_ OF THE MOTIONS OF THE THORAX, AND OF RESPIRATION IN MAN. 


We have understood by our studies of+ the skeleton, and of mt 
ular system, how admirably adapted, the thorax is to dilatation 
and contraction ; and how the muscles act upon the bony and cartila- 
_ ginous apparatus for this purpose. We have seen also that the car- 
tilages are added to the ribs and sternum, to give them elasticity, : “ 
consequently strength, or at least a principle of resistance. Thi 
elasticity of the texture of the thorax serves another purpose ; it = 
_ serves the chest in a middle condition, between its utmost state of con- 
. traction and of dilatation, and tends to preserve life. 
_ Let us now understand what takes place in the drawing of the breath. 
This figure represents a 
section of the body—(a) the 
thorax—(b) the abdomen. 
These two cavities are divided 
‘by the diaphragm which is re- 
presented by the arched line 
(e); for the diaphragm as- 
sumes this arched form espe- 
cially in expiration. When 
_ the effort is made to inspire, 
the diaphragm descends, and 
__. then its state may be repre- 
_ sented by the dotted line (d). 
As the diaphragm descends, 
it of course compresses the 
viscera in the abdomen (4), 
this pushes out the abdo- 
muscles in the form of 
dotted line (f) ; at the 

time that the diaphragm 
and the abdominal muscles 
have changed their condition, 
the ribs are expanding, and 
the breast-bone (¢) is rising, 
so that the thorax is enlarging 
in all its ters. This 


_ being the act of inspiration, 
we easily un expira- 
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tion to be the return of these parts to their original condition, 4. ¢. the 
s) ; the falling in of (f°); and the rising of (d) to (c). 
ake a front view of the thorax, so that we may have our 
he action confirmed and corrected. We have the cavities 
ax divided by a dotted line ; and the floor of these cavities 
he arch of the diaphragm (aa). When the diaphragm con- 
nd descends,it can not uniformly descend as represented in the 
‘Tateral plan; for we have understood .that it is tied up by the medias- 
tinum. The perpendicular dark line represents the mediastinum. 
_ ‘Thus the arch (aa) instead of descending in a single arch, acts on its 
lateral parts principally, and assumes the form (bb). . As it was formerly 
; explained, it acts on the lungs more than on the heart wa vessels. 


‘ 


eet of 

The student who has attended to the anatomy anid relations of the | mo 

ngs, must perceive that the rising and falling of the chest, and the pro- 

upwards of the diaphragm (by the abdominal muscles.) and its: Pl, 

cent, must influence the lungs, alternately drawing the atmospheric _ es ) 
jo them and expelling it; and thus the act of respiration is per= Hg 

, the lungs being passive. He must perceive that by this me-— 

m, in which the whole muscles of the neck, chest, andabdomen 

| bai < are concerned, he e is a continual exercise, and an incessant 


“motion or agitation of 


si! i the viscera. No doubt this is conducive to i“ * 
Pe th heir proper function and health. We will, no doubt, also observe, + 
_ that this extensive apparatus of bones, cartilages, and muscles, se 


ther purposes than mere breathing, that they assist thetiecnlations 
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. the blood, that they are agitated in speaking, coughing, Jaughing, 
; g, vomiting, the expulsion of the faeces, &c. He must sé 

pclae erm importance in. the economy, and must surely be desirous 
of knowing how they are combined and animated—for which sce the : 
_ nervous system. The action of the diaphragm on the circulating ves: 
sels is aeubject which for the present, I paar aris a ON a 
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OF THE PECULIARITIES IN THE CIRCULATTON or THE P@TUs. 


Be: Oe 
‘The peculiarities of the fwetus relate principally to the cireulatontee? 
‘the blood, and are such chiefly as fulfil the circulation without any need - = 
of its passing through the lungs, meeting the fcetus to. pik? without = 
_ that function in its mother’s womb. rae 


cake, consisting of numerous convoluted vessels, es tinct in sii, oO 
the foetus, in part to the mother, and fixed to the interior surface of the 
uterus. The umbilical cord, or funis, consists of one large vein, and 
two arteries: and these vessels go out from the umbilicus of the foetus 
to the placenta, and circulate the blood in that body, by which, of | 
consequence, the blood of the fetus is exposed in vessels of inde- 
scribable minuteness, to the we dane vessels of the maternal 
system, fi . 
: We are assured that the blood which comes to the foetus through the = 
umbilical vein is pure, or of greater value than that which the foetus 
returns to the mother’s system. Hither this blood is restored to all its 


properties merely by passing through i s system, and what is 


thus drained off from the extremities’ e mother’s system is more 
than sufficient for the life of the child; “or, without such direct com- — 

_ Maunication, the placenta performs to the foetus a function equivalet ; 
to that of the lungs. be 
.. The blood returning from the placenta to the feetus, by the grea , 
yein, is of the arterial colour, as we have said, and fit for the uses of r 
the fetal body, and capable of nourishing it. The umbilical vein en- 
tering the body of the fetus, by the umbilicus, runs, directed by the | 
broad ligament of the liver, under that viscus. Here, within the » liver, 
it forms a large and direct inosculation with the vena porte. To 
end this subject at all, we must so far anticipate, as to say, 
the vena porte is a vein which collects the blood of fhe stor 
‘ m, and intestines, and carries it into the liver. : e 
i ~ The blood thus, as it were, conveyed by the umbilical vein int 0 
‘ ye not circulate there, but finds a direct passage into 
i beard ‘This passage is called pvcrus VENOSUS, it runs direct from 
4 extremity of the umbilical vein into the cava ASCENDENS, and _ 
“ ra it er its blood into the right auricle of the heart, 
oes not pass through the circulation of the- 
Pies it not to pass; for there being no respiration 
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admitted to the lungs, the blood might rather be contaminated ; per~ 


haps it cannot. pass, the lungs never having been expanded with air : 
owever that be, there is a side passage for conveying it from the 


right t the left side of the heart clear of the lungs. For this use is’ 


a eee EN OVALE, which is an opening of no inconsiderable size 

n the right and left auricle of the heart; its area is as large as 

__ that of the vena cava; and it is rig to convey the blood freely 
from right to left. 

The pUcTUs ARTERLOSUS serves suites another purpose ; for though 


the circulation of the aorta is well maintained in the adult body by the 


force of one ventricle only, yet in the feetus one ventricle will not suf- 
fice. In the feetus, the heart must push its blood not only through that 
system of vessels which is within the body, but also it must push it 
onwards through a second circle of vessels, viz. those of the placenta ; 
for we might be tempted to say that the iliac arteries do not descend 
into the thigh and pelvis of the foetus, but the iliac artery itself, with 
little diminution, (very small branches only being given downwards 
into the pelvis and thigh,) turns upwards along the side of the bladder ; 


and these two arteries going out from the navel, form with the great 


vein the umbilical cord ; and the heart of the foetus has to give life 
and action not only to the internal system of the body of the feetus, 
but to these two arteries, which run out to the distance nearly of three 
feet along the umbilical cord, and which make wonderful convolutions 
in the placenta, and terminate with extreme minuteness, as we have 
said, in the extremities of the umbilical vein. — It is this which oeca- 
vee sions the necessity of the ductus arteriosus, which is merely a union 
A or inoseulation of the pulmonic artery with the aorta. This union is 
__ formed by a great branch of the pulmonic artery in the feetus, joining 
the aorta below its curve. This great branch (for it is greater than 
the two branches which goto the lungs.) is named the pucTuUs ARTE- 
__- Rtosus, and may be defined osculation between the pulmonic artery 
___ and the aorta, so very large, that it gives the aorta of the fetus twice 
as natural size and proportion, and enables the blood of that artery to 
4 eive the full force of both ventricles. 
The contaminated or venous blood of the foetus must. be returned 
to the mother, or at least to the placenta ; for which purpose the two 
iliac arteries are reflected along the side of the bladder as I have just 
explained. I say the iliac arteries without reserve, because the hypo- 


SO tn femoral arteries, that is, the ar on of the pelvis and thigh, - 


tho they are the largest branches of all the body in the adult, are 

in the foetus extremely small; and thence that sthallness of the lower 

extremities compared with the largeness of the head, which charac- 
age the child, and which it takes years to redress. 

% Thus have I defined these parts and their uses, in order that their 

a strict anatomy may be the more easily explained; and the part first 


mentioned, viz. the ductus venosus, is the part the most difficult to be _ 


understood, and never without the help of a plan. In the plan I have 
cn endeavoured to elucidate these points : 

ee First, the mere anatomy, connexions, and inoseulations of the ves- 

sels ; showing how the umbilical vein brings in the blood of the ne. 


i 
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- right side of the heart. 


the substance of the lvag (e. ¢. c.) three great veins from the spleen, 


porT#.(e) The cylinder of the porte being its great right branch 


- might suffice as a description of the ductus venosus; but it is conve. (> 
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ther ; how that vein spreads in the liver, and feeds all fts left side with 
blood ; and how the ductus venosus carries part of that blood away 
from the circulation of the liver, conducting it directly onwards to the a 


Secondly, I have endeavoured to explain what parts of the liver | 
each branch supplies, and how these vessels lie in the liver of a new- 
born child. . 

The blood from the maternal system transmitted through the pla- 
centa, and oxydated, or having undergone some change equivalent to —_— 
what takes place in the lungs of the adult, comes down along the um- a ae 
bilical vein :—the vein enters by the navel, adheres to the inner curiae. Ry 
of the abdomen, enters into the liver at the top of that great trans- 
verse cleft which divides the liver into two lobes; and after entering 
the liver, it begins, as if it were the regular and peculiar vessel of the — 

fiver, to distribute branches through its substance from right to left. ¥ 

In the Plan,—(a) shows the umbilical vein, (6) branches given to 


stomach, and intestines, which run together, and forms (d) the vena 
where it lies in the transverse fissure ;—(f') the great right branch of — 
the vena porte in the liver. Next comes (h) the ductus ra ook 
whose office is important, but the size of which is not quite what we _ 
should suppose. It comes off direct from the umbilical vane te 7 
its course is short, and a little curved ; it joins at (i) the largestof the = 
hepatic veins, 4. e. of those great veins which return the blded fromthe 
liver, and along with it goes directly into the right auricle of the heart a Wik 
(t) the cava abdominalis; (kk) the cave hepatice. This, perhaps, »* 1" 
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nient, and will make a clear subject, to finish that circulation of which 9 
-this ductus venosus is oné of the chief difficulties. : a Se 
The ductus venosus (h) I consider as the end of the umbilical vein 


(a), for her 
i 


r here its circulation ends ; or, if it sends blood into the right 
of the vena porte (k), its proportion is but small. But the 
ENA PORT, (which is just the collection of all the abdominal veins 
(c. ¢. c.) into one trunk,—of the splenic vein, of the mesenteric vein, __ 
of the hemorrhoidal vein, . e. the vein from the pelvis)—the vena 
porte (d), 1 say, composed of all these veins, is the true vein of the 
liver. : y 
The branches of the vena porte are gathered into a trunk, that 
trunk enters the liver ; it divides into two great transverse branches, 
the one serving the right side of the liver and the other the left ; but 
inthe feetus this left branch is not known as the limb or left branch 
_ of the vena porte, but looks rather like the right branch of the umbili- 
_ cal vein; indeed it is named so by Mr. Bertin. ie 
Those peculiar veins which we find in the fcetus, are accommoda- 
tions for its circulation, are ranked among the peculiarities of the 
foetus, and are, when the child is born, obliterated by a new circula- 
tion; and what is very curious, by a circulation which goes through 
the same vessels in a retrograde course. _ ' 
The liver of the foetus has blood circulating in two directions ; the 
__— vight side of the’liver is filled from the vena porte, the left side by the 
umbilical vein. The liver of the foetus having two veins has a large 
quantity of blood, a growth larger than that of any of the viscera ; 
and indeed the liver alone seems to fill all the upper region of the ab- 
_ domen. This is changed when the child is born ; the umbilical cir- 
~ culation is cut off, and the liver of the child ceases to grow but in 
roportion to the other parts. 
But what is most extraordinary, is this, that the proper function of. 
‘the liver is not performed, while the fetal circulation continues, and 
it is only when the blood of the umbilical vein is cut off by the tying 
of the cord, and when the venous blood comes slowly up from the 
vein of the membranous viscera of the abdomen, to fill this extensive 
system, that the true and stimulating bile is formed in the liver. 
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(a) The ascending cava, with its hepatic 
branches (bb),—(c) the descending cava,—(d) — 
the right auricle, where it lies against the roots 
of the aorta and of the pulmonic artery,—(?) the 
isthmus Veussenii, as it is called, or circle which 
surrounds the oval hole,—(m) the valve of the 
foramen ovale,—(n) a small opening, which we 
always find towards its upper part,—(o) the 
opening towards the ventricle. This plan is in- 
tended chiefly for showing the true piace of the 
foramen ovale ; its anatomy and just form is bet- 
aie eae ter represented in the true drawing which ends 

SER this subject. : , 
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‘The: én ovale, which we have mentioned as one of the chief pes - 
 “ euliarities’of the foetus, is a hole of no inconsiderable size, transmitting 
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the blood freely from the right to the left side of the heart. Its use is 
obvious, even from a general view of the system; and when we look 
more closely into its mechanism, its uses are completely explained. 
Its valve being placed on the side of the left auricle, perfectly settles 
(and that by the only authentic proof) the course of its blood ; and, 
satisfied with the description which I am now to give, | decline all dis- 
putes about the nature of this opening, or its valve. This is a subject 
which disputes may perplex, but cannot explam. Another reason 
which I have for declining such controversies is this: It is an easy 
matter to impose upon a whole academy, easier by far than upon one: 
ingenious man ; and thus it came to pass that in the French Academy 
each theorist brought dissections of the heart, and foramen ovale suited. 
to his own doctrines; each, when convenient, changed his ground a. 
little, and brought new dissections ; and thus valves and auricles, fetal 
and adult hearts, double cats and human monsters, made their annual 
exhibitions in the halls of the French Academy: the Society never 
sickened nor tired, and the raree-show lasted exactly one hundred years. 

What kind of doctrines were current at, such a time it is almost su- 
perflous to explain ; yet I think it not amiss to remark two examples, 
of obduracy on the one hand, and of ingenuity on the other, in two of 
the greatest men. Mr. Mery had conceived notions about the circula- 
tion of blood in the fcetus, which can hardly be explained ;* but it was 
one point essential to his doctrine, that the blood in the feetus moved 
| directly from the left auricle to the right. He was forced to deny that. 
' the foramen ovale had a valve ; and this doctrine he continued, with 
. many Bs and tricks, to maintain to his*dying day. Mr. Winslow. 
_ ~agreed with Mery ; he said, that the foramen ovale had no valve ; that 
though it had a membrane, that membrane performed nothing of the 
office of a valve ; that the blood passed freely from.right to left, or from 
left to right, as occasion required ; that thus the two auricles were 
as one. He forgot for a time that there is but little circulation in the 
fetal lungs; that the right auricle is filled with all the blood of the 
body, while the left is filled very sparingly by the pulmonic veins. 
From these data it is plain, that the balance must-always be in favour 
of the right auricle ; that it always must be more full of blood; that 
without some valve the blood must rush with a continual pressure from 
right to left ; while, again, the place of the valve is fiself a demonstra- 
tion that the blood cannot pass fvofM left to right. Winslow, when he 
some years after perceived that he had spoken idly upon this subject, 
left Mr. Mery among his foolish arguments and dissections, and re- 
tracted all that he had written, with a manliness of spirit which de- 
serves to be recorded. ; 

The foramen ovale is not strictly ovals bait is rather round. In the 
plan it appears oval, because there | have endeavoured to represent the 
condition of the vessels when the heart is dilated and the vessels full ; 
but when we lay it out for demonstration or for drawing, it appears as 
in the drawing, of a rounded shape. 

. ae eee j SRS = this: He « fanci 

Insley OER a oan wen eos rene stops Hach 
side was obliged to disgorge again upon the right side ; and this was the meaning of the 
ee; ne wiky the foramen ovale from the left side to the right.’ 
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The oval hole is in the partition Llipoen the two auricles at its very 
baekmost. point ;_ for, in fact, the auricles touch each other,only be- 
pe _ their forepart they are separated by the roots of the aorta 

onic artery, as may be seen in any of the plans. We look, 
the foramen ovale at the very backmost part of the right 
i ; or rather it is placed so high in the auricle as to seem to be- 
long rather to the root of the cava descendens. A ring rises round the 
bordets of the hole, very prominent. This was named } ISTHMUS VEUS- 
- SENIL 5 but this conceited name of isthmus, Veussens gave it, is quite 
unintelligible, and it must be changed for that of the crrouLvs Fora- 
MINIS OVALIs, the ring or circle of the oval hole. This circle is thick 
at its edges ; very strongly muscular, like the musculi pectinati of the 
auricle ; in so much that authors of some character have’ thought this 
a sphincter for the oval hole. There is no doubt a kind of decussation 
of the fibres at each end of the oval hole ; so that these fibres, forming 
a sort of pillar on each side or edge ofthe foramen, the name of Pil- 
lars of the Ring, or conwMN.&, FoRAMINIS #®VALIS, is leg+exceptionable ; 
though these pillars, or any thing desgfving such a name}will not = 
easily found by one beginning anatomy. 
_ The valve of the oval hole lies entirely on the left side, as the wogiil 
edges of the right side may demonstrate. By taking the blunt probe, 
_ we find we can lift it towards the left side; but being pushed towards 
the right side, it rises into a sort of bag, and opposes the probe. The_ 
valve is perfectly transparent ; it seems delicate, like all the other mem-_ 
eres valves, but is really strong. There is often left, after the clo- _ 
the valve»g.small ing at 4{s upper part. The 
00 1 after birth : Nite i thier large, Eat this ‘ponbeaea forms a 
share of the partition between the auricles ; ; its transparency 
is such, compared with the rest of the walls, that it is as distinct ine 
boy, or in an adult, as in a footys. 

‘This is the anatomy of the oval hole, and of its valve; and this 
proves, and any one who examines it will entirely be convinced, that 
the blocd, of the feetus passes through it from right to left. . 


Tt “Dhis heart of a fetus had all its pays 
eut away, except the ventricles (a)— 
the vena cava, with a blow-pipe in it 
{b)—and the wall or partition between 
the auricles (c ¢), which is here unfold- 
ed to show the foramen ovale. The 
ectinati, or meee fibres of 
; are well seen at ( cone 
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wg 9. * 4 PUCTUS ARTERIOSUS. 


a, ) ee 
‘Phe ductus arteriosus I have defined a great inosculation between 
the pulmonic artery and the aorta; not for the purpose of conveying 
_ away that blood which should pass through the lungs, but for giving to 
_ the blood of ena the propelling power of both ventricles ; and 
how well it is a perform this office, will be easily seen from the 


drawing on the margin. > Sia | ss, 
The THe cae artery of the adult divides, as has been marked in all 

my former plans, into two great arteries, one going to the right side, 

another to the left; but in the fcetus there arises a middle branch be- 


® 


This sketch is taken from a little pre- 
paration made on perpose Tare quill 
was thrust in so strongly between the 
ductus arteriosus and aorta, as to separate 
them unnaturally, and leave a space (a) 
betweenthem. (bb) Marks the two ven- 

(ec) the place from which the | 

wo auricles were cut away to make every 1 @ 
ear,—(d) the root of the aorta, 

by (ee) its carotids,—(g) is the 

root of the pulmonic artery, (i) the right 
and (k) the left pulmonic arteries,—(m) 
the ductus arteriosus, or middle branch, 
running into the aorta,—(n) the place 


. they jain,—(o 0)the aorta increased i is 
ee size by this addition. prea 
- IN. B. This heart is but a very little a 
wie under the natural size in a new-born child. 
b- ; Votes | 
gx f 


tween these two. It is larger than both put together; it is in the 
_middle, and so comes most directly from the heart ; it goes in a straight 
towards the aorta, and joins with it immediately below the arch. 

‘his is the ductus arteriosus, the centre branch of the three branches 
into which the pulmonic artery of the foctus is divided. It is bigger 
than the aorta in the fetus ; it gives the full force of the right ventri- 


cle to the blood of the aorta, in addition to that of the left. 
adult it is so thoroughly obliterated, that by eh Fang dissec- 
__ tion we can show no other vestige of it than a cord-like adhesion of 
the aorta and pulmonic artery.* — ee 658 
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are the chief peculiaritics of the circulation in the 
conclusions which have been drawn from this me- 
I suspect, very far wrong. But this I can in no shape 
all have first represented the real condition of the fetal 

hen, let it be observed, that every drop of blood which 
either by the powers of the placenta, or by 


prove, till ‘sl 


comes into the vie 
dei 


ante i 


‘of the fasts, see the description of the intestines, of the 
of the membrana pupilaris of the eye. 
must be explained in another place. 
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communion vil h the mother’s system, oxydated blood.—One part ot 
, indeed, passes through the circulation of the liver before it 

28 the heart, while another passes more irectly through the duc- 
apioaus ; ; but both are mixed, and the blood is all of one quality 
when i ‘arrives at the auricle, in order to fill the heart, and to begin its 
-eourse round the bedy. Now, since the blood is all of one quality, 
ture could have no cause for dividing such blood into two portions ; 
~ one to pass through the lungs, the other to pass over the body. She 
could have no motive for employing, as in the adult, two hearts. The 
design of Nature plainly is, to prepare a double heart, and kept it in 
reserve for the circulation of the adult, but to use it as a single heart 
in the fetus. And sce how simply this is accomplished. The two 
auricles communicate so freely by the foramen ovale, that they are as 
one: the two ventricles both deliver their blood into one vessel, the 
aorta; and they are also as one. The blood arrives by the cave, fills 
the right auricle, and in the same moment fills, through the foramen 
ovale, the left auricle; so that the auricles are as one, and filled by 
one stroke; the two auricles act at once, and so the ventricles also 
are filled by one stroke ; the aorta receives the blood of both ventricles 
at one stroke. So that, in the strictest sense of the word, the foetus 
has but one single heart, the heart of the body (the function of the 
lungs being performed by the placenta, far from its proper system) ; 
and when the function of its own lungs begins, then Nature, by the 
simplest of all mechanisms, divides the two hearts, that they may per- 
form each its peculiar function, First, the flow of blood into the lungs 


deprives the ductus arteriosus of blood ; ; and, secondly, this flow of — 


blood coming round to the left auricle of the heart restores the balance, 
presses down the valve of the foramen ovale, and makes the partition 
between the auricle entire. In short, while the oval hole and ductus 
arteriosus are open, it is a single heart; and when they close, as_ 

do the moment the child is born, it becomes the double or Pp 
heart. 

Now the mistake which all physiologists have fallen into is this :— 
They have not observed that no creature can live with a single 
which has the oxydation of its blood performed by lungs. - A ih lives 
by a single heart, because its blood is oxydated by gills, n eres 
insects live with a single heart, as their lungs, or the branches of 
lungs, are distributed like arteries over all their body ; the fetus can 
live with a single heart, because its blood is oxydated by the placenta. 
And that this idea may make a more determined i impression, it will be 
good to prove, that the function of the placenta actually is mash eal to 
~ the function of the lungs ; and that it is the placenta itself that produe 
this change upon the blood, I am the rather inclined to believe, | 
cause we see the veins and arteries of the chick spreading over 
membranes of the egg, and we can observe the artery sending 
_ coloured blood into = membranes, while the vein brings: back 
florid or oxydated blood. re 


If, during child-labour, the umbilical cord fall down n before ie 


head of the ebi at first it is not 
ftetus is felt struggling i in the womb ; but wh 
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head descends into the pelvis, the eal is pressed basi he head 
and pelvis, the pulse falters, ceases ; the child ceases to stir 
womb; and if not born in a few minutes is irrecoverably dead, and i 
black in the face like one strangled or drowned. When a child comes 
with its feet or other parts of the body first, the head being last 
delivered, is difficultly delivered; the accoucheur struggles. long i in 
bringing out the head; the umbilical cord is compressed all the 
while, between the child’s head and the brim of the pelvis, and 
the child dies. Neither the ductus arteriosus, nor the oval hole can 
save the child, for it dies because it is deprived of the function of the 
placenta, which is the foetal lungs ; and this is the cause why it appears, 
when born, like one suffocated or drowned. zs 
When the child is born, the nurse lays it on her knee, the 
being uncut, you will observe that the one function declines e 
as the other strengthens, That if the child do not breathe Srenly: the 
cord will continue to beat steadily, the placenta still attached to the 
uterus continuing to perform the function of the lungs: that when the 
child begins to cry freely the pulse of the cord and the function of the 
cease at once. If the child breathe freely, but yet do not 
ery, and you tie the cord, it is instantly forced to cry for a fuller breath ; 
and if a rash person tie the cord prematurely, when the child neither 
cries nor breathes, he cuts off the function of the placenta before the 
function of the lungs is established, and often the child is lost : this, 
in the hurry and officiousness of ignorant women happens every day. 
after two days the child’s breathing be much interrupted t 
ing, crying, or any spasmodic affection of the lungs, Nature se 
‘ in the function of the placenta, and the pulse returns into the cord 
so as to raise it from the belly of the child. These things prove what the 
physiologists have sometimes forgotten, that the foetus has, in the 
ction of the placenta, something equivalent to the function — 


€ great mistake then runs through the whole of physiology. It 
has been uni reo believed that the free and easy transmission of the 
blood was use of the lungs, as if they had acted like fanners 
to fl | from the right to the left side of the heart. They 
at either continued distension or-continued collapse, hindered 
the a of the blood ; and they also believed universally, that if but 
the ductus arteriosus or foramée ovale, or any thing, i in short, were left 
to let the blood pass, that person may live in spite of hanging, 
wning, or suffocation of any kind. ; 
This will be found to be the most perfect of all absurdities ; aw 
such a thing against authors, requires some kind of proof ; oe 
suffice, if I prove it against a few of the most eminent. So much 
ere the older authors wedded to this misapprehension of the dilatation 
of the lungs being useful only by ag forwards the blood, that, in 
the Parisian dissections, we find | Sie ome ae made on 
to prove the at. is Was 
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of the lungs of a dead dog, it happens, that if one continue to’ make 
igs rise and sink alternately by m bellows put into his 
, the liquor pushed into the artery does easily pass and go 
through the vein into the left auricle ; but when one ceases to blow, it 
* passes not but with a great deal of difficulty,” (page 262. )—Which 
seme is dilated into its full absurdity in the next parag si 
Having viewed the difference of structure, in a tortoise and in a dé 
is easy to give some probable reason of the phenomena of 
riments; and the reason is, that it is necessary that these vessels 
be dilated for the receiving of the blood of the right ventricle of the 
heart, and that they may be afterwards compressed in expiration’ to 
press out the blood, and make it pass into the left ventricle.” Swam- 
merdam indeed says, concerning the Frog’s lungs, that an artery goes 
over them, which has no other purpose but to nourish the lungs ; and 
that it is of the nature of those called bronchial arteries in Man. But 
the College of Dissectors have plunged still deeper into this remarkable 
blunder; for they say, (page 261) in speaking of the lungs of Newts, 
Frogs, and other creatures, which I-have represented as having a pul- 
monic artery extremely small in proportion to their system, * that in 
such creatures the lungs have merely that quantity of blood passing 
through their substance which is necessary for their own particular 
nourishment ;”? which is saying in the plainest terms, that they have 
Jungs (only, T suppose that they may be like other’ creatures) ; but 
their lungs are of no manner of use, except to nourish themselves. | 
One should have thought:that the folly of this opinion would have = 
appeared more striking in proportion to the earnestness of these argu- 
ments, and that no subsequent author would have deigned to honour 
such an opinion so far even as to notice it: but the celebrated Haller 
not only adopts this notion very fully, but enriches it with further expla- 
nations, saying, ‘‘ that the vessels are all, during the contraction of 
‘the lungs, forced into numerous angles and joint-like folds ; that the 
angles are made even, and the passages of the blood more direct upon 
the expansion of the lungs.’’ As if the lungs, folded and closed upon - 
each other like the wings of a Butterfly or Beetle. Santorini also — 
represents the vessels of the lungs as thus collapsed, plaited, and folded _ 
a thousand various ways, &c. ‘ One effect of expiration (says Haller) 
is so to compress all the arteries of the lungs, that they cannot receive 
the blood from the ventricle of the heart so freely as they are wont to do. 
Tt must seem very strange for me, after saying that inflating the 
lungs restores an animal after apparent death, and recovers the drowned, 
to affirm that long continued respiration is fatal: and yet we need not 
look long for the cause of this ; for during this long continued respi- 
ration, much blood must be gathered in the lungs, but none can get 
out.” Nothing is attributed, in his explanation, to the want of air, 
but all is attributed to the obstruction of the blood : yet if this were all, 
Amphibia would need no lungs, fishes would need no gills, insects 
could need no air-tubes ; for none of these assist the motions of the 
heart. Monro, who puts Haller to rights in every thing else, follows 
in this. “In all amphibious animals, therefore,” says 
y part of the body may receive a considerable portion of blood. 
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although the respirati free passage of the blood through their 
lungs be interrupted,” (p. 21) &c. And the celebrated Blumenbach, 
the man most admired on the continent for his Physiology, says, at 


p- 80, ** After the last respiration, the usual course of the blood is pre- 
Re through the venz cave to the now collapsed lungs.’’* 


legal or ¢ 
easy passage of the blood: but instead of going round about the 
matter as some lesser authors have done, I like rather the manner of 
the Reverend Dr. Hales, who says, plumply, ‘* that suffocation con- 
sists in the falling flat of the lungs.” (p. 271.) 

Now, the condition of the human lungs is quite opposite to all this ; 
and also (in respect of distention) is less different from the lungs of 
reptiles than it is easy for eny one bred up in the old doctrines to 
conceive, 


In expiration the lungs do not collapse i in any sensible degree. — Let * 


us take for our data the common calculations concerning the quantity 
of air in the lungs, and let us see what they will do towards proving 
this opinion. The lungs are supposed to contain at the time of their 
utmost fulness about 220 cubic inches of air. When we continue 
breathing in a natural and easy way, we draw in and expel alternately 


about 40 cubic inches of air; but when we choose to force respiration, 
we find that we can expel without danger or harm 70 inches more; 


we can expel 110 inches of air, leaving only 110 inches remaining in 
the lungs. Now, let us for a moment, observe how little danger or 
distress it occasions when a fo respiration is made—such as is used 
in coughing, laughing, speaking, crying, expelling the child, urine, or 
feces, bracing up the body for the lifting of heavy weights, or other 
violent occasions, for which such forced respirations are by nature 
reserved. Let us notice how much forced respiration exceeds the 
ordinary respiration, and how small a proportion the quantity of an 
eke breathing, viz. 40 bears to 220, the whole quantity of air 


Reflecting thus what large inspirations of air we 
iy take, and how very little we do take, we begin to perceive how 
gentle the motion of the lungs must be. 


There remains always within the lungs a great mass of air, which I 
will call the permanent dilatation of the lungs, which, from the first 
movements of the child, from the hour of birth till death, and even 
after death, must remain in the lungs. This mass, equal to 220, can- 
not be entirely breathed out ; even the utmost force of respiration ex- 
pels but the half: this is never done but on extraordinary and most 
urgent occasions, which do indeed disturb the circulation ; as cough- 
ingy laughing, crying, or running do. And here we may stop an 
instant to admire one happy effect of this pro ; if in 
breathing we had emptied the lungs, we should bate been continually 


* Mr. Keate, one of the latest writers on the recovery of, drowned persons, has the 


a er LW inflate aud empty the langs 
and coptantien to Fonce the ban aro 7 ron rom he Ft to ‘the cee ' 
himself as what o 


And he expresses ind of air be 
is all one. 


has been the opinion down to the present day, that the col- ‘ 
er distension of the lungs are both equally opposite to the 
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subject to suffocation ; whereas when any thing irritates to cause 
coughing, we can by extraordinary effort expel an additional quantity 
of air, and, by coughing or sneezing remove the cause of irritation. 
If there had not been at all times of ordinary breathing a large portion 
of air in the lungs, we must have inspired, and have drawn in the irri- 
tating body instead of expelling it. But this great mass of air-in the 
lungs is seldom so moved ; it is regularly and gently agitated by the 
change of.40 parts of the 220, which we expire and draw in again at 
each breath; we do not empty and fill the lungs at each breath : there 
is, on the contrary, a permanent expansion of the lungs, and a mass 
of air always in them ; there is along with this a gentle and regular 
agitation ; and there is changed at each respiration a small proportion 
of this mass of air. Our lungs are |ittle different (in respect of dis- 
tension) from those of Amphibia: for their lungs also, as I have de- 
scribed in the Frog, are permanently expanded, and at each respiration 
a little dilated and contracted ; the air a little changed, a little moved, 
a little renewed ; the change is in both cases placid and gentle, and 
hardly to be perceived. 

With these opinions concerning the state of our lungs, nothing ean 
appear to me more coarse than the notion of their being entirely filled — 
and emptied at each breath; nothing more ignorant than the — e 
posing them to fall flat, as Hales expresses it, so as to hinder the — 
motion of the blood ; and the grossness of this opinion appears in its 
true light when I put down this last proof, viz. that for each act of 
respiration there are four pulses of the artery, or four strokes of the 
heart. Is it not plain, then, to the meanest apprehension, that if the 
blood moves twice through the lungs in expiration, and twice during 
inspiration ; or, in other words, if there be four strokes of the artery 
for each respiration, and if each of the four pulses be equally strong, 
that the blood passes through the lungs in all states and conditions 
with equal ease ?* 


OF MALCONFORMATIONS OF THE HEART, AND OTHER CAUSES, PREVENT- 
ING THE DUE OXYDATION OF THE BLOOD. neat 

We are at no period of life, from the cradle to the grave, coeuiial 
from those diseases which prevent the due oxydation of the blood. 
‘They often are born with us ; they often overtake us when advanced 
in life ; they cause an anxiety and misery, which exceeds all other dis- 
tress ; pain and suffering of every other kind humanity can bear, but the 
feeling of instant dissolution is what the noblest mind sinks under. We 
know by the pale and subsiding countenance how awful the inward 
- feelings are, and wo be to him who has not feeling enough to sympa- 
thize with this distress, and an anxious desire to understand the cause, 
and to alleviate the misery of inward diseases which he cannot cure. 


* Their old and favourite experiment, so often repeated by Hooke, Croone, and 
others, before our Royal Society, viz. of blowing up the lungs of a dog, and then com- 
pressing them, is for nothing: for there the thorax is cut clean away ; the perma- 
nent distension of the lungs is entirely lost ; and then, no doubt, there is sucha collapse 
of the lungs, as may, or rather must, hinder respiration ; for the lungs are alternately 
distended to the greatest degree, and then emptied as completely. 


t 
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‘These are seducing motives, and mightiot themselves have drawn 
me on to give this slight sketch of the malconformations and diseases 
of the heart : but I feel also the stronger motives of duty and necessity’; 
for truly, without some knowledge of the ill organized, irregular, and 
diseased heart, the structure and functions of the heart in its sounder 
state would be but poorly understood. This entten« then;:i is Se last 
part of this anatomy of the heart. - _ 

While the following history serves to correct our notions of dunes me- 
chanism the Seat we must also observe how it explains and illus- 
trates a much higher point the combined functions of the heart 
and lungs, viz. the oxydation of the blood. Perhaps nothing can 
better explain the effects of a full and healthy oxydation, tee . a 
oxydation of the blood, such as produces disease. 

The fcetus alone can live with its single heart ; it Vibe’ in arte a 
by its having a heart different from that of an adult, A foetus, then, 
being born, cannot live withiiwboatt which served it in the womb ;— 
and Nature, as I have explained already, divides the single heart, that 
is to say, closes the communication between the right and the left side, 
and there is. then a heart for the lungs and a heart for the body. But 
if any fault in the organization prevent this separation of the*heart ; if 
amen ovale be preserved open; or if there should be any hole 
the septum between the ventricles of the heart ; if the pulmonic ar- 

do not admit the blood, now that the child is born, and should 
breathe the air ; if the aorta arise from the right ventricle, so as to carry 
off all the blood from the lungs ; or if the aorta be so displaced, that 
its mouth stands in part over both ventricles, so as to receive the blood 
veal won the organization, movements, and functions of the heart 


a wrong ; no blood passes into the lungs, the child cannot live ; 
it dies immediately in convulsive struggles, or mo in 6: ‘but 
a few years. 

It is not in this rapid enumeration that these visitas of malcon- 
formati n be understood, nor yet do they deserve to be minutely 
rc. keep the middle path ; and those of my readers will 
e me who have studied the mechanism of the heart ; con- 
cerning which this subject will recal to their memory all the important 


The most usual of all these disorders of the heart is some fault in 
the pulmonic artery, or some defect in the state of the great vessels 
in their origin from the cavities of the heart ; and that disorder again is 
fruitful of others ; for if the pulmonic artery cannot receive its blood, 
_ the foramen ovale cannot close : then the blood cannot circulate nor 
pass into the lungs when they first expand ; then the office of the right 
heart is taken away, it has no power but to drive the blood with strug- 


gles | the foramen ovale into the left heart ; the left heart: then 
drives t , unoxydated as it is, into the aorta: the heart is now 
a seat ; i is the left heart alone that receives or circulates the 


blood : Bere it labours but for a few pulses, and then or child, after 

a convulsive struggle, expires ; or there is some degree 0 

eer sae a little blood passes through it into thine se 
on. L—Ddd 
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child is*by that enabled to stru 

or ten days, and then 


Such a s the seiaatned Dr. Honter once witn there 
was, f in that heart a peculiarity very much + i 
f fault was in the pulmonic artery, which was ¢ ed into 
ise or cord absolutely and completely impervious, so 
the Jungs had never received one drop of blood by the pulmonic 
artery. And here 1 must stop to notice one thing which | have net 
suspected, and which this dissection proves, viz. that though it is 
ural to believe, and the best physiologists suppose it, that some 
as much at least as to support the form of the pulmonic vessels, 
ugh the feetal lungs ; yet here is direct proof that a well- 
shed child may be born capable of breathing, and in which the 
pulmonic vessels are all free except at the heart, in which not one‘ 
drop of blood ever passed into the pulmonic circulation, . But chiefly 
it is to be observed, that this child, with its pulmonic artery, —— 
pervious, could not have struggled a single day, far less ten days, with- 
out some proportion of oxydated blood ! and accordingly we find that 
it had a small portion, just such as supported life for a few days; 
which small proportion it obtained thus: The blood went to be oxy- 
dated, not from the right ventricle into the pulmonic artery, but from 
the left ventricle j > the aorta ; from thence into the ductus arteriosus ; 
and then, by a reti grade course, backwards through the lungs ; and 
then by the pulmonic veins it was returned oxydated into the left side 
of the heart, from. whence i it came. ‘This child accordingly lived a few 
days, and could not live longer ; because this difficult circulation was 
continually accumulating a quantity of black blood in the right side: of 
the heart. ihe 
This child, then, had a heart resembling that of the Newt or tie: 
for the pulmonic artery was closed, and the’ right heart of no value ; 
the left heart pushed its blood into the aorta, and the aorta, as we may 
express it, sent aside branch into the lungs. In this first instance, 
malconformation, the child could not live, because it ; 
e pulmonary artery, and of course the office of the right v 
but a single heart. pets 9 
Next to this disorder of the pulmonic artery, viz. being obliterated 
or being closed, is this: That the aorta, in place of arising distinetly 
either from the right or from the left ventricle, is so placed, that its 
root stands directly over the septum ventriculorum, or partition of the 


? 


___ ventricles ; that the partition is perforated with a large hole, opening 


a very free passage from side to side ; and that the heart being cut up, __ 
we find, upon thrusting down the finger into the aorta, that it passes 
with equal ease into the right or into the left side of the heart.* , 
In this conformation of the heart, the single heart appears again in 

a new form, and the office of the right or pulmonie'side of the heartis 
well nigh annihilated. First, ‘The pulmonic artery is small, sometimes 
almost close : Secondly, The aorta, arising as well from the right as from 
_ the left ventricle, carries off one half of thet blood which should be cir 

wt? 
* This is by far the most common defect or malformation of the seid 4 , 


all 
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culated ahaa the lungs: And, basi 4 blood, small as it is in 
quantity, which has passed through the , is brought round to:the 
left side igpnre heart ; but the left side is not as it should be, close, to 
keep blood for the circulation of the it is mixed 
with » of the right side, through the perfo “septum ; ; so 
that its virtues, as oxydated blood, are diluted or almost lost. 

If the pulmonic artery were unaffected, and the aorta placed sani 
over both ventricles, then the one half ‘exactly of that blood 
pre 2 a would undergo the change. But in all 
c ons, the root of the pulmonic artery also is in fault ; ; it 
nafrow ; itis so small, that at first opening such a body it alone ¢ 
the eye ; its mouth is sometimes so beset with a sort of fleshy ; fe 
lous papill, that there is hardly left opening enough to pass a. 
probe. The degree of contraction in the pulmonic artery 
measure of all the oxydated blood which that system can receiv 
in-such a system the quantity is still farther reduced by various acci- 
dents of the organization. ‘T'hus, for example,—The pulmonic artery, 
is, we shall suppose, but one-third of its natural size, and the original 
quantity of oxydated blood is proportionably small ;—next, the fora- 
men ovale, being open, carries off much blood towards the left auricle ; ei? 
the aorta, planted over the right ventricle, carries off also much blood. 
But let us suppose, that still as much remains as to fill the pulmonic 
artery to its full: when the pure blood comes round to the | i 
mixed through the foramen ovale, and through the b 
with a quantity of black blood, which is continu: lly a pcum 
it; and the small quantity of. oxydated blood is, mee use the ex- 
pression, drowned in the general mass. 

That I may explain the point of its accumulating a little farther, let 
- me repeat, that even in a child which has died on the tenth day of such 
a disorder, the heart is crammed with dark-coloured blood : that in those 
children which have lived two or three years under such a distress, 


te ‘heart has been greatly enlarged : that in a boy dissected ig 
* 


who died at fifteen, the thing that was first seen upon 
dy was, not the lungs covering tlie heart and lapping over 
> mass, lying between the lungs oppressing them and pushing 

side in every direction. This was the pericardium covering a 

eart of enormous size, filling the thorax, and reaching almost to the _ 

first rib: very little of the right lobe of the lungs, and none almost of 

the left, was to be seen; the veins in the upper part of the thorax, viz. 

the subclavian and jugulars, were choked by the pressure, and much = 

distended ; the heart itself was full of blood, and the coronary veins so 

turgid, that it resembled a most minute and beautiful injection of the 

heart. 


But it is most of all singular, that this heart was so enlarged, that 
the great veins, (whiich are indeed as reservoirs for the right side of the 
heart,) and oe = aga the upper cava, dilated along with it in such a 
degree that there was felt distinctly a pulsation in the neck by a sort 
of back stroke every time the heart beat. 

Still a child, even with a heart so ill organized, may struggle shrowgh 


.* 
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al Re ithe 
all the weakness and all the bcitnnen of childhood* for.a ears, but - 
they are years of complete misery ; and still, as is by ~— 
sad experience, the boy cannot live, but must die. . “ 


Another conformation, the strangest of all, is that in ‘which oo 
are added to the circulating system, as if with design to make it 

resemble the heart of an amphibious creature ; for it happens, some- 
times, that there is as it were a third heart interposed. For example, 
the two vene cave end ift the right auricle, the pulmonic veins enter 
into the left auricle, and the right and left ventricles receive their blood 
from their auricles in the usual way ; yet the right ventricle sends out 
no pulmonary artery, the left ventricle sends out no aorta: but both 
of them pour their blood into a middle ventricle, and the arteries go 
out from it: and here, as the blood is fairly delivered by both ventricles 
into this third ventricle, and asthe pulmonic artery and aorta both 
arise from it, there is, of course, a fair division of the blood; and of 
the quantity which should be oxydated, exactly one half un 
that change. This is somewhat like the heart of the turtle: it is 
plainly the structure of an amphibious heart, a single heart ; for though 
there be three cavities, yet are they single in their function; it isa 
single heart with half oxydated blood. Such a heart is sufficient for 
amphibia, or for the foetus; but not for a child, which must breathe 
and have a double heart. 

These are a few of the varieties of the imperfect heart ; but the 
sufferings of children who are born with these imperfections, the marks 
of imperfect oxydation, and the manner of their life and death, wasa 
chief motive for entering on this subject. 

When the heart is so imperfect that the child lives but a few days, 
its sufferings are slight, and not lingering, so that we cannot mark them’: 
They are not explained to us by any account of its inward feelings : 
They are all accumulated into one terrible struggle, in which we see 
the worst marks of ill oxydated blood. 

_ The child is born well and healthy, it cries and draws its breath, it 
is removed from the mother ; the function of the placenta ceases, but 
there is no other to succeed it ; the child turns black in the face, strug- 
gles for breath, and is convulsed ; and without any apparent cause 
it seems in the agonies of death: but yet it lives, it becomes black 
all over the body ; the blackness never goes off except when it ae 
sometimes into a deadly ash colour. The child continues for a fey 
days labouring under almost unceasing convulsions, which growing 
gradually weaker, it at last expires ; and while it lives, the heart pal- 
pitates ; sometimes it throbs so, that it can be distinguished at a dis- 
tance by the eye. Dr. Hunter, in the child which I have already 
mentioned, laid his hand upon the breast, and the throbbing which he 
felt there was terrible to him. 

When the child has the heart so formed as to admit into the lungs 
even a very small proportion of blood, it struggles through the first 

ars of life, and its protracted sufferings can be more easily 
Th hen no mark of ill oxydated blood is wanting ; every thing is the re- 


* Sandifort attended a puer ceeruleus, who, in addition to his chief disease, passed ss 
through the small-pox roa measles safely, and attained the age of fifteen. 
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verse of | 1, Or the natural appearance flushed and florid of a 
growing its colour is always dark, its motions languid and 
powerless ; it is cold, so that the parents must keep it carefully wrapped 
in flannels and furs to preserve any thing of vital heat ; its breathing 
is difficult and distressed ; fits come upon it at times; and if the child 
has begun to walk, the least hurry, or fear, or quick step, even walking 
across the room, brings a return of the fit: in which the extremities 
are deadly cold, the face black, the breathing one continued struggle, 
and the end of the fit is the obtaining of a degree of relief, which 
happens in a most singular way. 
_ The coldness, the livor, the languor, the fainting, the struggle for 
free breathing, are all marks of ill oxydated blood. The convulsive 
xysm is a sure consequence of the want of stimulus and force, 
and of blood accumulating on the right side of the heart. — If, then, 
the child fall down in this paroxysm, it is the very surest proof that or- 
dinary respiration will not save him from the struggle : if during the 
fit he breathe.so that he recovers, and that presently his strength, co- 
lour, spirits, every thing, is in a degree restored ; then it is plain that 
the respiration during the fit, imperfect as it appears to us, is really 
more effectual than ordinary respiration. 
When we observe which is the most natural-way of obtaining relief, 
and notice the very peculiar manner in which these children breathe, 
we shall understand why they are breathing best when we believe they 


are hardly getting breath, and how they are recovering slowly when - 


we think them labouring in the greatest danger. ‘The child, feeling 
the growing oppression at its breast, if it be young, signifes a desire 
‘to be turned upon its face ; if not indulged, it contrives to turn itself 
that way before its hard struggle begins. When the child begins to 
breathe hard, it drives out the air with a sudden exertion, and apparent 
pain; he remains longer without respiration than an adult could do; 
his expirations are attended with a sort of scream. What can this 
way of breathing mean? To my apprehension it implies that kind of 
breathing which I have called forced respiration, and no other plainly 
can serve... 

The ordinary respiration, by which we draw in 40 cubic inches of 
air, has failed ; the fit is approaching, because that quantity of. air will 
not suffice. However rapidly the child. breathes, however rapidly the 
heart palpitates, it will not do, because there are but 40 inches of pure 
air mixed with the. whole of that great mass which remains always in 
the lungs. Then the child, driven by instinct, provides for the fullest 


respiration : it turns upon its face, that the weight may help to com- — a 


the thorax ; it forces with all its power, and seems to cease from 

ing, and refrains a long while in that state because it is empty- 

ing and compressing the lungs. Then its purpose is accomplished ; 
the lungs are more emptied than in ordinary respiration ; it draws in 
the largest draught of air, utters a sort of scream, seems quiet again : 
and again, by pressing its breast, and by contortions (convulsive like) 
of its body it empties its lungs at a distant interval, and receives again 
the fullest draught of air. It is this forced respiration that brings into 
_ the lungs 70 cubic inches of air, (if we were speaking of the adult, ) 


my " MALCONFORMATION OF 


- moré than the usual respiration does, This, then, is three times more 


effectual than ordinary breathing ; and when a boy grown up to those 
years in which he knows the warnings of his disorder, and has chin 
out this relief ; when such a boy by pressing upon the corner of a table, 

or by throwing himself upon the ground, prevents @ ehosinntl his 
paroxysms,—in what way can it be but by practising for a ‘time this 
deeper respiration ; pressing the chest, forcing and compressing the 
lungs beyond their usual degree of collapse, and so obtaining a fuller 
draught, a draught of 110 inches of air, to be mixed with the chpethare 
which must always remain in the lungs ? x 

After half an hour of a kind of breathing most awful 
much more effectual than common breathing, the child recov 
The boy, when advanced a few years, knows how to ‘prevent the fit ; 
but the child of two or three years old knows only how to struggle 
with it: yet this struggle being a more effectual breathing, the child 
is relieved at once from an anxiety, and oppression, and throbbing, 
which precedes the fit for many days ; the languor = off, the heat 
in some degree returns, and the lips acquire a vermilion colour, and 
the skin a higher tint, which last for many hours after the fit is gone. 

In those children, again, which have the heart so formed that they 
may live, not two or three years only, but to the age of 15 years, it 
naturally happens that the symptoms follow each other in their course 
very slowly ; and the ill oxydation of the blood in this its slower pro- 


" gress it is very curious to observe. 


There is one thing in the economy of the feetus very singular—the 
child, the chick, the foetus of every kind, need less of this principle of 
oxygen: the foctus lives (if this be so) like an amphibious creature ; 

ps it has little oxydated blood ; yet being totally deprived of that 

, it soon dies. Perhaps the feetus, living the life of an amphibi- 
ous creature, is not without some of that peculiar tenacity of life 
which characterizes that class ; for the struggles and sufferings which 
a weakly infant endures, before it parts with life, are matter of ob- 
servation even among the vulgar. Another circumstance is obvious 
from our preceding account of respiration. The office of ‘the heart, 
lungs, and circulation, has among other functions to produce heat. 
jor foetus still in the mother’s womb cannot expend heat, and 

fore cannot require its generation. Independent of other offices 
ait a more perfect circulation (and when I say circulation, T 


ea _ include respiration, which is in a manner a part of it), the child visit- 


s 
tie, 


ing the light, and living in an atmosphere colder than its body, requires 
to generate heat. Here is one cause of the violence of these paroxysms, 
when the apparatus of circulation and respiration are imperfect. And 
this i reason that immersing the child in warm water is one of the. 
most tual ways of relieving the fit. . 
But to return to our first’ position, it would appear that children 
have a greater degree of tenacity of life, or are capable of struggling — 
against the defects of respiration. For this reason, I believe, it is that 
children, having a heart so ill arranged, that absolutely they cannot 
live beyond the years of puberty, yet during the first year feel no com- 
plaint, and seem thriving and healthy ; the vegetating life ofa sucking - 
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dat efon all dangers of hurried respiration and rapid pulse. 
- when it leaves the breast; when it begins to stir and move ; 
when its blood moving languidly,. begins slowly to accumulate at its 
heart ; when the properties of its living fibres change so as to require 
a fuller supply of oxygen from the blood—then the unhealthy colour, 
languor, palpitations, slighter fits, and all the mates of its disease, 
begin ; often its colour gradually changes, and it becomes the 
puer.c us, or livid child, before we can perceive by any other 
marks how dangerous a condition it is in. 


In one child* the first year had elapsed before the very slightest of 
those comp! came on, which ended in death at a very distant pe- 
riod of fifteen years. At first, its finger nails were observed to be livid, 


yet not continually ; the colour varied, but still the nails were unnatu- 
rally livid, so as to alarm and surprise the parents: but there was as 
yet no.reason to desire advice. ‘The child seemed healthy, began to 
use its legs, and in the second year it walked alone, —Next it happened 
that one day, after being forced to take a medicine, not without some 
resistance, his face was on the following day freckled with red spots, 
which soon changed to a livid hue. Now the lassitude and chillness 
came on; motion or exercise was more and more oppressive to the 
boy ; till at last, when he fatigued or hurried himself the hands and feet 
became livid, the mouth and tongue became almost black, and last. of 
all, those fits came on in which the whole body becomes livid or black, 

This is the progress of this darker colour of the body ; but bis other 
complaints also advanced with a very slow and regular pace. He in- 
creased in stature ; his appetite was good ; he complained of great 


lassitude ; of head-ach, with a sort of gravitating pain; of anxieties, 


ially during the winter months ; and of stich extreme coldness, that, 


neither fire in winter nor summer’s sun could warm him : he never felt 


heat except when just wrapped up and newly laid in bed. eee 


Now the blood began to accumulate ; the struggles of the heart - 


began ; and so terrible were the throbbings of his heart at times, that 
they might be seen, or even heard. Actual faintings succeeded ; the 
poor boy, now eleven years of age, knew that he was to die ; he said, 
that **no one could know or cure his illness, and that no one could 
imagine what feelings he had here at his heart.” cuba’ 
Motion was now quite impossible ; upon the slightest effort saliva 
flowed from his mouth, a fainting fit ensued, and he continued fer a 
little. while blind. All that he was wont to delight in was now indif- 


expressive of some inward distress ; when he was put to bed his anxie- 
ties were very great, and thus he died a slow and miserable death. A 


Pte 


case nearly similar to this occurred very lately, and the preparation was — 


added to the collection in Windmill-street. The whole sufferings of 
the child had been attributed to the effects arising from the sudden 
death of its grandmother, while the child was asleep in the same bed ; 
yet the condition of the heart showed evidently that the cause was of 


“* Vide Sandifort. et 


eek | 
ferent to him ; he could not move ; his face was turgid, hiseyes promi- 
nent, his feet were swelled with an oedema, his eyes dead and heavy, - 


. ba he 
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his a shitinsinnt, nature, and must have been from birth. And 


have another instance, that as ‘the constitution advances, it is n 
influenced by the privation arising from malformations. wu 

Sometimes a child wants spirit or strength to strive against the lassi- 
tude of this disease. A girl under Vasalva’s care lived to her fifteenth 
year; but from her infancy, from her very birth, she had lain in bed, 
partly on account of sickness, but chiefly on account of extreme weak- 
ness. She hada short and difficult breathing, and her skin was 
all over with a livid colour ; her quiet state saved her from the 
cating paroxysms ; but her heart was just like all the others, the fora- 
men ovale open, and the pulmonic artery closed. 

These, then, are the marks of imperfectly oxydated blood : a livid 
colour, coldness which nothing can remove, oppression and anxiety of 
the breast, palpitations and difficult breathing ; and when the blood is. 
by passion or motion hurried too fast towards the right side of the 
heart, then come fits, which last a longer or a shorter time in proportion 
as they have been long delayed, and which end in death. And, last 
of all, I would rank among these consequences an imperfect nourish- 


-ment: for all the boys have been small, most of them particularly 


slender ; and one boy especially, of fifteen years of age, is mentioned 
by Dr. Hunter, who, in respect of tallness, was just what you should 
expect at his years, but slender to a wonderful degree ; not as if wasted 
by consumption but as if by natural habit. His form was quite sur- 
prising, so that Hunter could give no idea of his shape, otherwise 
than by comparing his body with that of a grey-hound ; and his legs, 
he says, put him in mind of these of a crane, or some tall water-fowl. 
_ When we see the effect of this insufficient supply of that for which 
the lungs are provided, we cannot but reflect on the idea of Mr. Cline, 
that in animals the capacity of the chest is the measure of their 

and their power of receiving nourishment. A fact illustrated by the 
opinion of the grazier or the horse-jockey. 


SIMILAR CONSEQUENCES FROM MALCONFORMATION OF THE LUNGS, 
AND FROM THEIR DISEASED CONDITION, 


The consequences must be alike, whether it be that the heart sends 
no blood towards the lungs, or that the lungs cannot receive that blood ; 
ri t ee rmations of the heart are hardly more frequent than 

cata I and both, we may be well assured, are infinitely 
uent than we suppose ; especially when we observe how 
dren die suddenly, discoloured, and in convulsions ; and how 
many oy hose advanced in years have lived very miserable with com- 
plaints in the breast. 

A young man of twenty-four years of age, by birth a Pole, and at the 
time of his death a soldier in the German service, had been continually 
oppressed from his cradle upwards with difficult breathing and anxie- 
ties at his breast. He had been three or four times relieved from 
slighter complaints of the breast ; but at last the bleedings and demul- 
cent medicines failed : he lay ill in the military hospital two months, 


where of course his complaints were correctly known, He had none 
3 Be $ * 
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but the slighter degrees of difficult breathing ; when one day sitting 
_up in bed he suddenly expired. Being opened, the right side‘of the 
lungs was found to be totally wanting ; not destroyed by disease, ds _ 
we have often seen, not oppressed by wafer, nor eroded by pus, but 
entirely wanting: a peculiarity which he had from his mother’s womb, ~ 
for it was attended with a peculiar arrangement of the vessels. On 
the right side there was no vestige of the lungs, not even the sthallest 
button to mark where they might have been; there was no branch of 
the trachee for the right lobe intended by Nature, but both the legs of 
the trachez plunged into the lefi lung, which was large: there was 
no forking of the pulmonary artery to give a branch to the right side, 
but the whole trunk of the pulmonic artery plunged into the left lung. 
ut if one should suspect that there might have been once a right 
_ branch, the lungs destroyed, and the mouths curiously united by that 
coagulable lymph which the membranes of the viscera, and the pleura 
especially throw out when inflamed ; there are still other cases which 
must remove all our doubts, especially that of a young man,* who died 
in a very lingering way, and in whom, before his death, there was plainly 
perceived, along with his slight anxietics, a pulsation in the right side 
of the breast. Upon opening his body, there was found in the left 
side neither lungs nor heart ; nor, upon the most careful éxamination 
(seeking for the wasted lung)» could there be found the smillest re- 
mains of lungs, bronchia, pulmonic arteries, or the slightest evidence 
that any such parts had ever been. But the surest proof of this re- 
mains behind, for the heart stood in the right side of the chest; it 
stood perpendicularly, quite upright like a dog’s ; it gave out a right 
pulmonic artery, but there was not even the smallest vestige of any 
artery having been appointed for the left lobe. We must not say, but 
that his chest may have been full enough of lungs and heart, and he 
may have had a well oxydated blood ; in which case, it was no very 
dangerous derangement that his lungs were all on thé right side, more 
than if his liver had been on the left. But let us notice that the aorta 
was extremely small; the diameter of the aorta is the true measure 
of the blood which is received from the lungs. Where the aorta is 
small, surely the lungs are not good, nor the system fully supplied with 
oxydated blood. - 

We also know, that though the vessels of the lungs themselves may 
be natural and well arranged, the lungs may still be amiss; t 
want the proper structure of cells in which the blood 
_ posed ; they may be encumbered with tumours aris 
_ substance, by which they will be prevented from dilating. One is 
pleased to find in old authors good descriptions of diseases which have 
remained for ages unknown; and os | these [ reckon that of the 
celebrated Spindler ; whose description [ admire as much as that of 

_ any succeeding author. , : 
The child of a certain prince having died after a few days of great 
suffering, Spindler opened the body, and found all sound and right, 
except at there was seated upon the two lungs two tubercles of a 


, : * Under the care of Dr, Heberden. 
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variegated " colour, as were the lungs themselves ; “ which 
no doubt,. hinder indered the passage of the blood,” which he expr 
a. correctness in respect of physiology quite unknown in those tim 
His description of the disease so long before it was properly un erstood 
is curious: “ During the eight days in which the child lived, it had’ 
never cried strongly nor clearly, had never sucked, had never been 
_ regular in its bowels, breathed as if its sides had been blown up ; it 
_was suddently seized with a‘ fit, which seemed epileptic, soon went 
but soon returned ; the whole face and body became first red, of 
copper colour ; the breathing was interrupted, the eyes immoveable, 
te feet and hands lay almost lifeless ; it suffered at least a hundred of 
ese fits before it expired.” : 
‘To enumerate those cases where a defect of the lungs was the 
consequence, not of malconformation, but of disease, were a 
quite inconsistent with my design ; yet I wish to record gearek . 


First, It has been long observed, that by lon 
the lungs are so often wasted that not a Sad oe oO 
mains : sometimes these patients survive, dragging 


miserable existence, enjoying no freedom, life, nor spirits; and the 
_cause of their frequent ailments is discovered at their gra The 
lungs also may be thus compressed even by the mere pressure of _ 
water within the chest, which has caused such a subsiding, or rather 
absorption, of the lungs, without any ulcer of their surface, that’ one 
lung has been’ oppressed till it became ho more than three lines in 
thickness ; and indeed it was not easily found: so Haller says in his 
Commentary upon Boerhaave. But of all the strange things which 
Haller, or any other man has ever related, what he tells in the following 
words is: the most incredible ; at least it is so improbable as to be in- 
credible: ‘* A man having died of a lingering disease occasioned by 
a fall, the left lobe of the lungs was not to be found ; that side of the 
chest was full of coagulable serum ; but the aspera arteria and 
arteries and veins (a thing which 7 never could have believed, had [ 
not seen it myself,) opened with gaping orifices into the cavity of the 
thorax, as if they had been cut across; so that it was very hard to 
conceive what had prevented the blood from pouring out.’ Hailer, 
p- 34. 

The truth is, that the vessels appear open when they ¢ 
within their gaping mouths there is a secretion of coagul 
_and the formation of a clot of blood which stops them. 

Secondly, in the peripneumonia notha there is no : 

flammation of the pleura, as the name expresses, _ f 
themselves: and it is not from inflammation, pain, feve vo acute 
suffering, that the patients die; but because the lungs are entirely 
erammed with blood, the heart can no longer move ; they are not 
sensible of their dangerous state, but are suffocated in a moment, and 
die without a groan. It seems more frequent in other countries 
in this, though no country is exempted. When this disease 
upon a’ place, it comes with all the frequency and destructio 
epidemic disease; and the sudden unexpected deaths are 
Valsalva found an old gentlomen going abroad in the morning, ad 


« 
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bine bout his complaints, which he him- 
ye alva gave notice privately to the 
( g better than their master’s death ; and not- 
assistance, he was that very evening dead. 

dag paul’ slight, the difficulty of breathing more 
anxious hep. painful ; the face sunk in the features and flushed, or 
rather of a lurid colour, except when it is cadaverous, pale, and sallow ; : 
the suffocation is sudden ; the lungs have, as Morgagni expresses it, 
a liver-like, solid consistence ; they have no longer the cellular 
pearance of lungs, for their branchise are crammed with blood ; their 
common cellular texture is also full of exuded blood ;. they are dense, 
solid, very heavy, and black, and they sink in water ‘like the lungs of 
a foetus. The heart is so curbed in its actions, that it gives but a 


small, feeble, and trembling pulse ; and even in a few days (as in the 


paaing an imperfect organization) the heart is wonderfully 

and ¢ and filled with fluid and grumous bloud. Haller 

ath of friends by this terrible disease, and especially of 

his own son, “ y body he gave to be opened -by those skilled in 

dissections.” A long continued difficulty of breathing, proceeding 

from disorder of the larynx, will much in the same manner deprive the 

lungs of their power of oxygenating the blood. _Effusion takes place 

into the: texture of the lungs, so as to compress the air-cells ; and 

sometimes the natural mucous secretion of the bronchie is so in- 

creased as to impede the éntrance of the air.—By which the cells are 
choked, and the lungs become incapable of oxygenating the blood. 

I have here confined the disquisition to the illustration of the natural 
functions of the heart and lungs; and therefore I haye struck out of 
the present edition some observations very curious in themselves, on 
the diseases of the heart, which however, were I to admit, and were 
I to follow up by the introduction of other divisions of the pathology, 
would lead us too far. 


se a OF THE ARTERIES. 


ie 
ay : pS; THEIR STRUCTURE. 
"fam membranes which form the coats of the arterial, may be sepa- 


ny piles or layers ; but properly there are three coats, 
distinguishable by structure and use. Besides these proper coats, the - 
arteries, and indeed all vessels, have a surrounding sheath of condensed 
cellular texture. I shall begin my description with this exterior 


_ covering. 


& OF THE SHEATH OF THE ARTERY. 

sheath of the artery is a coat of loose cellular texture, which 

surrounds it. It may be traced from the exterior layer of the pericar- 
a 
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dium, along the aorta and all its branches, till it escapes the eye, from 
the delicacy and minuteness of the ramifications which it surrounds. It 
has connection with the common cellular membrane in the interstices 
of the muscles, and with the fascia ; so that it forms the bond of union 
between the vessels and the surrounding substance of the limb: as in 
yeneral, an artery is accompanied with its veins (the vene comites), 
and with a nerve, and generally with lymphatics, the cellular texture 
forming the sheath is common to all these, envelops them, and binds 
them together. But, again, it is important to the surgeon to observe 
that the artery has, appropriated to it, a division of this sheath. For 
the sheath of the artery is strengthened by ligamentous filaments, so 
as to form a sort of vagina in which the artery lies, and to which it is 
attached by very loose and elastic filaments of cellular texture. 

’ Exrernat coat.—The exterior proper coat of an artery, sometimes 
called the tendinous coat of the artery, is dense, strong, tough, and 
elastic.* The power of resisting the force of the heart, that is, of 
resisting over distension, is very principally seated in this coat. When 
a ligature is tied about an artery, it is this coat which, by its tough- 
ness, withstands the operation of the cord, when the internal coats 
are cut and give way. It may be dissected into several layers, espe- 
cially in an old subject. , he 

Muscvutar coar.—The middle or muscular coat of an artery is of 
a very distinct structure ; for although some (trusting to chemical 
tests, and neglecting the finest suite of experiments by Mr. Hunter, 
which go to prove the muscularity of the arteries,) have denied that 
this coat consists of muscular fibres ; yet there is not the slightest 
doubt that it is fibrous, that these fibres contract, and that they lose 
their contractile power on death. This coat consists of fine muscular 
fibres, which run in a course around the artery : none go in the length 
of the artery, nor run obliquely in the human subject. It is a mistake 
to suppose that these are not visible in the greater arteries, although 
it be in the smaller branches that they bear the largest proportion to 
the other coats. 

Indeed, it is well known that the arteriés possess two distinct pro- 
perties: 1. Elasticity; 2. Muscularity. ‘The former quality is pos- 
sessed, in the greatest degree, by the arteries near the heart: the 
latter quality is possessed, in a larger proportion, by the arteries more 
remote from the heart. . The elastic property is well calculated to 
resist the shock of the heart’s action, but in the extremities this is not 
necessary, for there the violence of the heart’s motion is subdued or 
diminished, and then, consequently, there is a necessity for a second 
pt similar to that of the heart, viz. the muscular power of the ar- 

coats, 

_ Iyternat coat.—The inner coat of an artery, sometimes, but very 
improperly called cuticular coat, is very thin and smooth, and yery 

easily torn, especially in its transverse direction. ‘The density and 

fineness of its texture is for the purpose of retaining the and 
its smoothness for permitting the blood to flow with the least possible 


; 


* Tunica cellulosa propria. Haller. Cartilaginea. Vesalius. Tendinea. Heister. 
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6: 
interruption. But there is another Poti more difficult’ to com- 
eel fully: an endowment of and a mutual influence which 
exists between this coat and the contained fluid, without which, as it 
appears to me, the circulation could not proceed at all. 

The vasa vasorum are those small arteries and veins which enter 
into the coats of the artery, to nourish them, and to support their living 
properties. For the blood within the cavity of the artery, though it 
be arterial, is not capable of giving a supply, n neither of 
nor of power of any kind to the coats ; by wh ‘it is not 
the contact of arterial blood that suffices ss e supply of living parts, 
the blood must be sent through the small arteries, and must suffer the 
agency of these small arteries. es 

The vasa vasorum pass to the proper ial of the arteries, by é- 
forating the sheath, and are carried through, as it were, by the support 
and connexion of the cellular membrane. It is this circumstance 
which makes the surrounding cellular substance of the artery a matter 


-of vast importance in operations on the arteries, for if it be destroyed, 


so also are the nourishing vessels, and then the artery is a dead tube, 
and sloughs under the ligature. 

Crtivnar coats.—There is a cellular coat between the sheath and . 
the outer tendinous coat ; another layer of cellular membrane inter- 
venes between the outer and muscular coat; and, again, a third layer 
of cellular substance, (which, however, is very firie,) i is Mee aes be- 
tween the muscular and inner coat of the artery. i 


OF THE MOTION OF THE BLOOD THROUGH THE ATERIES. 


There is no subject of physiology more important than the consi- 
deration of the causes which accelerate or retard the blood in the ar- 
teries, and none on which it appears to me that more a te 
mistakes have been entertained. 

The increasing muscularity of an. artery, as it extends from the 
heart, is a provision for giving increase of arterial power in propor- 
tion to the diminution of the power of the heart. By the due distri- 
bution of these two powers the blood is made to circulate with an 
equal velocity in parts near and in parts remote from the heart; yet 
the length of an artery has been considered as a means of subduing 
the velocity of the blood, and the tortuous form of an artery has been 
considered as the most effectual check to the force of circulation. 
Exactly the reverse of this is the case. A few examples will prove it. 
The blood mounts against the power of gravity to the head ; an in- 
creasing tortuosity distinguishes the arteries of the head. And so the 
arteries of the temple and the occiput increase in their tortuosity as % 
‘they advance upwards. ‘he arteries of the mainma go in a 
course while the woman is not suckling, but if she shoul 
nursing, t then the tortuous form of the arteries may be dem 

, and is very remarkable. If a tumour grows upon any 
of the body requiring or exciting a greater flow of blood to the 
part, then we find that the vessels of the part which in their natural 


‘state are nearly straight, assume a tortuous form at the same time that 
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they are The surgeon knows well that if he cuts a tortuous 
vessel in operation, the blood flows from it with a force much 


greater than ion a. vessel in its natural state, If the muscles of ani- 


_ mals require much and long exertion, they require also more blood to 


preserve an increased irritability or power of action, and therefore they 

pur tortuous arteries. Thus the muscles of the jaws of the lion, 
the muscles of such animals as cling and han to branches of trees, 
possess tortuous arteries to carry on the circulation with more than 
common power during their long and powerful contractions. More 
numerous proofs might be given to show that the tortuous artery, being 
an artery with an increased muscularity, is ever a more powerful artery. 
Another circumstance may be demonstrated, and that is, that a tor- 
tuous artery is one which impedes the blood while it is passive, and 
has an unusual power of accelerating the blood when its muscular 
coat is excited. 

It appears to me, that the nature of the forces circulating the blood 
have been much overrated by experimenters, from the neglect of a 
principle which more than any other should raise our admiration, and 
is important in the practice of surgery. They have calculated the 
hago the heart egy ig Peers to be overcome in the circulation, 

hey have made a fluid of the exact degree of viscidity of the cir- 
i blood ; they have put this into a glass tube, the extremity of 
which was drawn into a capillary vessel ; they have raised the fluid in 
the tube until it flowed through the capillary extremity, and by the 
height of the column they have calculated the force necessary to push 
the fluid onward. But the operations of nature in a living body can- 
not thus be calculated, for there must come a living property into the 
estimate. The Creator has not contrived means of overcoming an 


_ obstruction, but through the influence of life has removed that obstrue- 


tion altogether, which exists in dead parts. These experimenters are 
contriving means to measure the cohesion which takes place between 
the fluid and the solid parts, but it would have been well to have in- 
quired whether in the living frame such attraction takes place as exists 
between the particles of dead matter, or whether or not that attraction 
was modified by the influence of life. In fact, in the living body, the 
cohesion or attraction between the fluids and the vessels is destroyed ; 
there is no such cause of retardation as we witness in dead tubes in 
inert matter. A weak impetus prepels the blood, because it has not 
the force of attraction to overcome ; but if by injury, inflammation, 
or any other derangement, the peculiar influence existing between the 
vessels and their fluids is deranged, attraction takes place, then the 
blood adheres to the sides of the vessels, coagulates and stops ; which 
is the occasion of the spontaucous stopping of the blood in cut vessels ; 
and, [ must add, that -this is a principle most strangely overlooked in 
many ingenious books, which offer an explanation of this circumstance. 
When we have persuaded ourselves that we have arrived at some 
just notions of the power circulating our blood, and have in imagina- 
tion placed the frame of the human body before us, and contemplated 
the various results from the circulation of a living fluid, our concep- 
tion of these wonders is imperfect, until we see the body in activity, 
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and witness the effects + apn the blood, of the change de se to 
exertion. 

The instant that a man becomes anisiated, ‘or starts into etéion, 
the motion of the blood is thrown into disorder. There is no longer 
the measured activity of the heart, and the gentle and equable motion 
of the lungs. The whole vital organs suffer nature of a revolution. 
Is this an error or an imperfection in the frame work? Far otherwise ; 

out of this agitation, and seeming irregular violence, come additional 
si. for sustaining the activity of the body. It is like those changes 
in nature, storms and tempests, and extremes of heat and cold, which 
seem the forerunners of misfortune, but which remove whatever is 
stagnant and noxious ; preserving all nature in healthful activity. 

The valves of the veins are provided for the exercise of the body ; 
through them the pressure of the muscular frame-work, when em- 
ployed in walking, running, leaping, or any sort of exertion, becomes 
@ power additional to that of the heart and arteries in circulating the 
blood. While the veins are tubes, conveying back the blood which 
was sent out by the arteries from the heart, they are, from their capa- 
cities and their numbers, also reservoirs of the blood which moves 
through them languidly. The veins are compressible by the Pest 
this compressibility is so far from being an imperfection in the appa- 
ratus of the circulation (an opinion too hastily received), that it is at- — 
tended with the most happy result; since through this effect solely, 
there is ever preserved an equality between the force and rapidity of 
circulation and the muscular exertions. 


Without the valves of the veins, which hinder the blood from movi 
retrograde, the pressure of the muscles would not effect this purpose 
throwing lood in increased quantity upon the heart ; the blood 
would be i by exertion to the extremities, instead of towards the 


centre of the circulation. The observations of those who preceded 
Harvey t thus far, and Fabricius distinctly says, that the valves of 
the veins were to prevent the blood from being forced outwards upon 
the extremities during exertion. They can bestow no additional ac- 
tivity, they only direct the impulse received from the muscles of the 
extremities mr ar the heart. 

The heart assumes an ac tivity proportioned to the blood which it 
receives ; and the lungs, always in sympathy with the heart, partake 
of this activity, and the respiration is increased. The office of the 
lungs is to render the blood capable of supporting the life of the body, 
and in an especial manner the irritability of the muscles; now the 
motions cf respiration are in proportion to the quantity of blood 
which has been compressed from the veins, and placed under the 
more active operations of the heart and arteries. It is thus that an 
activity is given to the circulation, and consequently the means of 
supporting the irritability of the muscles, in the proportion to its ex- 
penditure in exertions. 

The circle of operations is in this succession ; the muscles com- 
press the veins ; the heart is distended with blood ; the lungs are ex- 
cited by the state of the heart, the activity of the circulation and the 
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, pear: is thus promoted ; and the effect is, that the circulation ii 
muscles is increased, and their irritability thereby supported.* 
The action of the muscles has not only an influence in sending 
back the blood to the heart, but also in accelerating the flow of blood 


outwardly through the arteries. In. performing an operatio 
an infant, or trying to suppress sry icing ad from a a Sy 7 
have witnessed, with surprise, the additional force given to the j 
blood from an artery during the moment of exertion. wes 


It is fortunate that we can have recourse to the account of e Fe 


ments made by a man of veracity, instead of repeating hateful e 
ments on dying animals. When Hales was attempting to estima ; 
the power of the heart by attaching glass tubes to the arteries of a 
-horse, and admitting the blood to rise into the tube, he observed that 
an occasional variation took place in the length of the column of 
blood ; and this not attributable to the force of the heart, but to the 
exertions of the creature. . Hé saw, even in the moment of its ex- 


piring, that the blood rose remarkably in the tube ; and that on stop- — 


ping the nostrils of the animal, the blood rose five inches; that it rose 
considerably and suddenly on the animal drawing a deep inspiration. 
Hales observed accurately, but he drew a wrong conclusion. He 
thought this additional rise in the column-of blood was owing to the 
_dilatation of the lungs, and the greater freedom with which the blood 
passed from the right to the left side of the heart. On the contrary, 
-we know that,-during a struggle, there is a greater difficulty in the 
circulation through the lungs. The true explanation of this effect 
. must be derived from the observation of the manner in which the heart 


me and great vessels are guarded, by the tension of the membranes which 
_are around them; and which tension is increased in a remarkable 
» .» manner during the violence of corporeal action; without whi - 


deed, the heart would be overpowered by the blood sent in upc ; 
and by were additional force of the abdominal muscle and dia- 
phragm is employed in accelerating the blood in the course in 
which it ought to flow. 

In this review of the forces circulating the blood, by giving to the 
vessels, and to the membranes surrounding the heart, their due impor 
tance, | have somewhat diminished the value of the heart’s action, 
and reduced it to the regulation of the general current of the fluids, 
and the action of the lungs in connection with the circulating system. 
When we reflect that the blood of some creatures circulates wi 

a heart, and see acephali born without a heart, yet fully nourished,— 
and when we see the aortic system of fishes removed almost out of the 
influence of the heart,—and when we see that heart of all animals 
is placed in juxtaposition, and in accurate sympathy with the lungs,— 
it is impossible to refuse assent to the propo that the arteries 
possess the chief power in circulating the blood through the corporeal 
system ; and that the heart is rather the regulator than the prime and 

‘ic ae 
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* A very interesting memoir on the influence of the atmosphere on the cirenlation of 
_ the blood was to the French Institute, in 1826, by Dr. Barry. The reader 
ay refer with great advantage to the report of Messts. Cuvier and Dumeril, published 

in the Philadelphia Medical and Physical Journal, for July, 1826.—J. D. G. a 


GENERAL PLAN OF TRE ARTERIES. a 425 


efficient cause of the circulation. And by this it is not oa meant 
that its state of excitement ai nc isctivity commands and draws after it 
: the motion of the blood sien lly 

o4.:le exactly accol 


_Bhavershown that the irregul Bo a t8 for 
blood cannot be answered by Ge lasbilernich or. dicantt of the 
art's action ; that the principal organs of the system have a provision 
hat partial i increase of activity in their vessels which does not dis- 
_ the general economy, nor call for the action of the heart. I think 
ve shown that the object could not be effected by the increase or 
iminution of the heart’s activity : and.that if the endowment and vital 
properties of the organs were entirel y dependent upon the general 
circulation, and not on the capacity of their own sys ves 
_ to increase or diminish the force of the blood, life would be held 
still more precarious tenure than it is: the vital action would inte 
. the general system, and the agency of passion, and mental, ‘and e , 
mere activity, would disturb the economy of the organs esser taal 


For entering on this subject I have offered. ‘hie apology, that I felt 
myself obliged to do so by the nature of my daily occupations. But 
surely there is another and better reason in the nature of the subject 
itself. To ascertain the difference vetwealiasid moving in pipes, and 
according | to the laws of extended nature, and the circulation of fluids 
in the vessels of living beings, must be an important part of sen 
It is interesting to him who loves to take an extensive survey of nature, 
and very important to the student who is about to devote himself to 

survey of animated nature, to perceive by these proofs, that there 
new principles and new laws to be studied. By the novelty of this 
liry, to some it may prove the occasion of opening those $a 
tiilpiesto the works of nature which, by habit of inattention, have 
lost to things seen in the more familiar path of existence. To con- 
template with the microscope the circulation of the blood in minute 
Me gh makes the head giddy, so surprising is the rapidity of the glo-. 
of blood ; and on raising the head, and calinly considering the 
matter, the surprise does not cease; we ‘have surveyed a new world, 
where the velocity and seeming impetus have no sufficient cause, and 
t ch the laws of things hitherto familiar do not extend. 
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ody (excepting only those Oa lungs em- 
ing the blood) arise from one trunk, the 
hich we must describe as of great size, since we com are it 

with other arteries, bu which ; is wonderfully small, consid 

is of its branches only t that the whole arterial system is com 
Those will have the truest notion of the distorted form of the a 

who have studied the anatomy of the heart. Its root is deep 

in the flesh of the heart. In the Tortoise we sec the flesh of the heart 
Vor. L—F ff : 
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rising round the root of the aorta, and endowing it with the of @ 
second ventricle: in the I’rog we find its internal surface t with a 
triple row of valves, and its coats are like those of a ventricle, eS hie 
so exceedingly strong: in Man we find it plainly muscular, surre 
in circles with great fibres, and having much muscular power. 
The beginning of the aorta, then, lies deep in the flesh of the hearty 
is there that it gives off its coronary arteries: “it bulges at its 
into three great knobs, which mark the place of its three valves, ant 
are called the lesser sinuses of the aorta; it is large at the root, i 
ows smaller as it rises, it mounts upwards and backwards from the 
till it begins to form its arch or curvature ; its direction is first 
totards the right side of the thorax ; looking backwards, it turns in 
a very distorted manner, where it forms the arch; it strides over the 
root of the lungs, going now to the left side and backw: it 
touches the spine; its arch lies so upon the forking of the ’ 
that its aneurisms often burst into the lungs : it then applies me " 
to the spine, so that in aneurisms the pressure of the aorta often: — 
' destroys the vertebr ; and now lying along the left side of the spine, 
and with the cesophagus running close by it, it passes down through 
the thorax, and from that to the belly under the erura of the diaphragm. 
This, then, may serve as a short description of the aorta, which is 
the root of all those arteries which we proceed now to explain. It is 
the trunk from which the general tree of the arteries is to be traced. 
-. From the arch of the aorta go off three great arteries, which rise to 
the head, or bend sidewise towards the arms, and so nourish all the 
parts of the body. Of these three arteries, the first is a great 
e, named Arteria Innominata, which contains, if | may so express 
it, the RIguT caRori and the Rrenr suBCLAVIAN, and divides so as to 
form those two arteries, about one inch after it arises from the arch ; 
the next is the terr caroTip AnTERY going to the head ; the third is “gi 
the LEFT SUBCLAVIAN, going to the left arm. The roots of these three 
Sind ta occupy a great part of the arch of the aorta. 


a 


AR TERIA IN NOMINAT 4. re 
The right carotid and right subclavian arteries arise from the imnmo- 
minata. ‘The right subclavian goes off ina more direct course than the 
left ; it is thought to receive the blood more fully ; perhaps, also, it is 
rather larger than the left subclavian : but, at all events, there is some- 
thing peculiar in the mechanism of the right arm ; most probably it is 
the peculiar form or direction of this artery that gives to the right arm 
a superior dexterity and strength. When Horses are to be broken, we 
find the chief difficulty to consist in teaching them to move equally 
with both feet, for they prefer the right ; when a Dog trots, or when 
he digs the ground, he goes with his right side foremost, and digs 
chiefly with his right foot ; and in these creatures we find the same 
arrangement of these arteries as in ourselves, But in Birds, where an 
equal balayce of strength is required for the wings, both n 
~ arteries are distinct branches of the aorta. When we lose be 
the left hand acquires by use all the strength and dexterity of the rig 


j 


v to the posterior part of 
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Since, then, either arm can acquire this dexterity, and since the right 
leg is stronger by its dependence upon the motions of the right hand, 


7 ei we have every reason to believe, that the preference given to the right 


some physical cause, and that it is the peculiar form of this 
g off more on the right side, and that those 
iinbidester must 1e right as well as the left subclavian 
ing off as one independent Bhaneh 
re is another peculiarity which has occurred. This arch some- 
out four branches, and the left subclavian, arising first from 


esophagus. In asubject dying of difficult deglutition, which had sub- 
sisted from childhood, it was attributed to the pressure of this ob 
natural artery, an effect which [ cannot easily believe ; and it has’ 


ah warned rank it as a new and certainly incurable species of “ 
the title of dysphagia lusoria, as oe from a lusus nature f 


this artery. 


LEFT CAROTID, 


The next branch of the arch is the LEFT carorm. ‘The tworcaro- 
tids- mount along the sides of the neck, are felt beating strongly, and 
seem much exposed. They retire for protection behind the promi- 
nence of the thyroid cartilage. They divide into external and internal 


carotids under the angle of the jaw. The exreRNAL CaRorip supplies — 


been, has passed behind the trachea, between the trachea and the © 


~ 


- ae 


~ 


the neck, the face, the inside of the throat; and the reader will have — 


chiefly to observe its course all along the ‘neck, its branching at the 


angle of the jaw, and the operations and wounds about the throat, 


neck, mens and especially about the root of the ear. 


Ml <2 LEFT SUBCLAVIAN, 


The left subclavian is the third branch of the aorta. Each subcla- 
vian artery varies its name according to the parts through which it 
goes. This great artery of the arm is named suscuaviaN under the 
clavicle, where it gives branches to the neck ; AxILLARy in the arm- 
pit, where it gives branches on the one hand to the scapula, on the 


other to the breast. It is named pracutax where it runs down the , 


arm, and where there are few important branches ; and, finally, its 
branches, into’ which it divides at the bend of the arm, are named’ 
RADIAL, ULNAR, and INTERossrovs, because they respectively run along 
these parts, the ra ithe ulna, and the interosseous membrane.* 


* The aréh of the aorta, | parts of the system pmo to the or, Pot aga So life is 
subject to irregularities ; which the most common d e usual 
tri 


to rik. 
bution, is the onan f the left vertebral artery immediate ‘the evade rode 
aoa ft subel ta ag Al vessel being at the same time situated 


he : follwing, are the most remarkable deviations from the A wate: rule that we hare 
et met with, and we cannot believe them to be very uncommon, although not very ‘Groel 
vores In the aorta of an adult male subject, an anomalous branch wae gee 
arch immediately between the root of the innominata and right cay carotid 
cularly to the inferior edge of the sternal 
,and then owes the centre of the body. It terminated in wwe O 
of derable size, which ramified on the inferior part of the thyroid gland, in this 


Fe 


intestines down to the rectum. | The arteries of the kidneys and of 
_ testicles follow these, and then the aorta divides into two great branches 
for the pelvis and legs. | ) | pee set SE 
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THORACIC AND ABDOMINAL AORTA. 


The aorta, after completing its arch, passes through the 
giving but few branches, and those.very slender. But the az 


RTA, aS soon as it has emerged from under the crura of. the dia- 


gm, gives three great abdominal arteries: first, the catac, 
et . : 
in three branches to the liver, the stomach, and the spleen ; 8 
the sUPERIOR MESENTERIC, which furnishes al] the small. 
and thirdly,,the Lower MESENTERIC, which supplies me 


_ The i1ac Arrerins are the two great branches into w 
divides within the abdomen, and these again are each subd 
two great arteries; the INTERNAL 111Aacs to supply the 
EXTERNAL 1Lsacs to go to the thigh. ey 


/ 


INTERNAL ILIACS. aa 3 " 


The mnTERNAL 1Liac supplies the bladder, the rectum, the womb,. 


with lesser arteries ; but its great arteries go out by the openings of 
the pelvis to supply the very large muscles of the hip and thigh. Thus 


the GLuraaL, a very great artery, turns round the bone, goes out by . 


the sciatic notch, and goes to the gluteal muscles. The scraTic, 
almost equally large, turns down along the hip oppesite to the gluteal, 
which turns up. The pudic, of great size; also turns out of the pelvis, 
turns inwards again towards the root of the penis, and belongs entirely 
to the private parts, as its name implies. 


subject so enlarged and elongated on both sides, as to descend very nearly to the edge 
of the sternum. The regular thyroid arteries, from the external carotid and subclavian, 
were distributed as usual in- vland. The left lobe was as much elongated as the 
right, but was without any additional artery, which a the possibility of attri- 
buting the state of enlargement to the distribution of this vessel immediately from the 
aortic arch. The origin of the left subclavian was very peculiar and uncommon ; it 
arose from the most posterior part of the superior surface of the arch, full two inches 
distant from the left carotid. | 

In the second case, we have the aorta of a female, we find a branch similar to the 
irregularity. above ribed, taking origin from the innominata, a short distance from 
the aorta. This branch was distributed upon the inferior part of the right lobe of the 
thyroid gland, exactly as in the first observed subject ; but the gland was in no other 
reapect extraordinary. 


This branch from the innominata has not been noted by any one, except ALLAN BURNs, 
who, ih his surgical anatomy of the head and neck, makes the following remarks :— 


**The thyroid gland generally receives its supply of blood from four vessels, but we 
cometigaetyt a fifth, sent toit by the arteria innominata. Where this anomalous vessel 
exists, ll _ysually be found entering the cross slip of the gland, just on the fore-part 
of the trachea. This id sometimes supplies the place of one of the sos thyroid 
branches. In extirpating the thyroid gland, these facts must be recollected.” p, 256. - 

In both instances observed by us, the irregular artery was distributed on the 
inferior part of the right lobe. As far as we know at present, no one has hitherto re-- 
corded an instance of the origin of this anomalous thyroid branch, dir 


118. [For an account of the irregular muscle, frequently to be found ari 
os-hyoides and inserted into the left side of the thyroid gland, See Soemm 
poris humani fabrica, Vol, i. p. 117. Caldani tab. anat. xii.|—J. D. G. 


> at 
aorta.—See The Philadelphia Journal of the Med. and Phys. Sciences, coe 
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<a nuda’ Sesh basil EXTERNAL ILIACS. 


| antl ILIAC, when it passes out of the abdomen, takes the 
1e of FEMORAL ARTERY: divides into two large arteries. a little 
low the ligament of the : the one goes deep, belongs to the 
__ muscles, and is called PRORUMmE ; ; it furnishes all the thigh, and it 
might vith the strictest propriety be named the femoral artery. The 
RAL AK as we call it, is the other great branch, hk, n- 
es superficial, runs obliquely down the fore part of the 
nd but t ivial branches to the thigh, and is really destined for the 
leg. . When the artery turns inwards towards the ham, it is named 


ié b ending of th e knee divides into three great branches, which, 

of arm, take their names from the bones along which 
n; the ANTERIOR TIBIAL ARTERY lies on the fore part of the 
the POSTERIOR TIBIAL ARTERY runs along the back part of the 
a; the risuLAR arTeRy funs along the fibula; and these great 
-arteries terminate by making arches with each other i in the sole of 
foot, in the same manner that the RapraL and ULNAR ARTERIES jour 
great arches in the palm of the hand. 


This slight plan I have chosen to throw out before my reader, at 
the succeeding parts may seem more methodical, and that he 
have at a slight glance the chief parts of his task before him ; ea 
knowing all his duty, he cannot be inattentive to that on which the lives 
of his fellow-creatures must so often depend. 


.. OF THE ARTERIES OF THE HEAD. 


ig 
OF THE CAROTID ARTERIES IN GENERAL. 
‘ : ye. 


- Tu carotid arteries are also named the Arterie Cerebri, as if 
were the sole arteries of the brain ; -and the ancients, either ieee 
or forgetful of there being any other arteries for the brain, or not ob- 
serving that the vertebral arteries might convey blood enough for the 
functions of the brain, did actually name the c rize Sopo- 
rifere ; believing that, if they were tied, the person must fall asleep,* 
How a person might die from having the great arteries of the head 


tied, [can most conceive ; but how he shouhl rather fall asleep, 
and not die, is iit toc 00! my comprehension : and yet many of the 
best anatomist, in best age t anatomy, have abused their time » 


these experiments. ae, 
Galen has explained it wel, saying, * that pliysicians and philoso- 


, ©The name which we use, Viz. that of earotids, is synonymous in Greek with Arterice 


Van Swieten, Pechlinus, Lowe 


r, and especially Drelincurtius ia hi 
Canicidia, and many others, spent days al restite . 


- ballad cs ae 


“ARTERY ; and, like the artery at the bend of the arm, this : 
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phers; tying the carotid arteries, tie in along with them the recurrent - 


nerves which serve for the voice ; and if they will have silence to be 


sleep, no doubt the creature is mute after their awkward operation ; 


but no ether function is hurt neither then nor afterwar a 
This is probably the whole truth ; for if but one Dog lives: after 
arotids are tied, nothing can be more certain than that those 
which die must have suffered by some awkwardness or disease. — Is it 
wonderful that, after such a cruel tedious operation as this is, the 
should be exhausted, should be weakened by loss of blood, should feel 
sore, and hang his head and droop, and let the slaver fall from his 
jaws ? that he should skulk in corners, look.side long, be jealous, and 
not easily moved trom his hole ? ‘These are what they have thought fit 
to call drowsiness and signs of sleep; but it is such drowsiness and 
i sleep as would have followed such a cutting up of the creature's 
neck, whether the experiment-maker had touched the carotids or not. 
The creature lolls its tongue, hangs its head, closes its watery heavy 
eyes, is drowsy, or, in other words, feverish for many days: it eats 


with all the voracity of a Dog, but with difficulty, and slowly, owing ~ 


to the swelling of its throat; and if it dies, it dies from the same 
cause. Nothing is more certain than that these are the only particular 
effects, and that the carotids of a Dog may be tied without any _ 
danger than that of the wound. 

If what Dr. Parry says be true, than in lean people, in women at 
Jeast, we can, by reclining the head backwards, compress the carotids 
entirely against the fore part of the neck, with the finger and thumb ; 
why, then, we need have no fear of hemorrhages of the nose, wounds 
about the jaw, cutting the parotid gland, or operations about the ton- 
sils or tongue! But there is a dangerous mistake here ; for there is 
(as I know by much experience) a wide difference between preventing 
the pulse of an artery and suppressing the flow of blood through it. 
In the case of a Man fainting during any great operation, if you are 
holding in the blood with the point of your finger upon some great 
artery, you feel the pulse there, while the face is deadly pale, the ex- 
tremities cold, and the pulse of the wrist and of all but the largest 
arteries, gone. In fainting, even the heart itself is not felt to move ; 
and yet it moves, and the blood circulates: how else could a person 
lie in a hysterical faint for hours, | had almost said days? 

The carotm artery, having emerged from the chest, runs up 
along the neck by the side of the trachea, a single undivided artery, 
without twig, or branch, till it is opposite the jaw. The length of this 
- artery gives us a fair opportunity of observing, of proving, if we 
choose, that arteries are cylinders, and not as they once were supposed, 
of aconical form. But the cylindrical form of this artery should not 
occupy tention so much, as that peculiarity of direction, which, 


though apparently exposed, keeps it safe; or those important con-. 
nections and relations which are so necessary to know before tying it » 


in the operation of aneurism, or when wounds have been reoetynd 

high in the neck and under the jaw. ; 
The carotid artery, from the place where it emerges from the eis 

up to the angle of the jaw, is continually receding from the fore part of 


, 


~~ 


e 


ae: 
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the throat, is getting deeper and deeper by the side of the trachea, 
at last the strong projection of the larynx or cartilaginous part of the 

ibe defends it ; and when it has got'to the angle of the jaw, it lies 
there so deep under the ear, between the ear andthe }j jaw, in a sort 
of axilla, as we may call it, filled with fat and glands, that it is 3 almost 
out of reach of danger. 

The artery lies nearly parallel to the spine, though seeming to retreat 
from the projection of the throat. It lies deep, invested with its 
sheath. The omo-hyoideus crosses it. The sterno-cleido-mastoidets 
covers it. - 

To stop the growth of an anetirism, to allow the extirpation of other 
tumours about the jaw, to save a patient from dreadful bleedings of 


the t iroat, or from the hemorrhages of deep wounds, when, aa y 


ient is stabbed in the neck, or a ball passes throu 


mouth under the ‘angle of the jaw ; may present themselves as 
motives for tying the trunk of this artery, when its great branches are 
torn. But always the observation of Galen is to be remembered, that 


the nerves penning these arteries are liable to be tied together 
‘them.* 


Let us recollect how the eunenia artery, jugular vein, and eighth pair 
of nerves, come out from the skull, for it is almost at one single point. 
The internal carotid artery enters by a hole in the temporal bone ; 

r vein comes out by a larger hole, between the same bone 
and the occipital bone, the foramen lacerum ; immediately behind it 
the eighth pair of nerves or the par vagum, goes out through a division 
of the same foramen lacerum, separated from the vein only by a little 
cross slip of the dura mater ; and so the carotid artery, jugular vein, 
and eighth pair, touch each other at the basis of the skull. Through 
the whole length of the neck they continue thé connection which is 
thus early begun, and are included inthe same sheath. ‘The par vagum 
being the great nerve of the viscera, at least of the heart, lungs, and 
stomach, strictures. upon it or wounds are certainly fatal. It is there- 


fore to be avoided with the utmost care in all operations performed in- 


. the neck, and especially in tying the carotid artery.—It lies in a division 
of the general sheath proper to it, rather under the Pa Sef and be- 
tween the artery and vein. 

When the common carotid has risen to the aontle of the jaw, it 
divides into two great arteries, one going to the outside of the head, 
- the other to the brain; the one of course named the ExTERNAL, the 
other the ivrrrnat carotip. Some of the most eminent: anatomists 
are incorrect when they say, that the carotid artery gives no branches 
ull it arrives at the larynx. ‘They say so because the first branch goes 


* The common carotid artery has been within a few years past taken up frequen 


and stceessfully both in America and Europe. The advantage obtained 
_ seeured the carotid artery a day previous to the removal of a hnge 


growth requiring the excision of nearly t1 ds of the lower jaw, led prolate Mor 
of New-York, to the establishment of the important rule of secaring the great trunks of 
Sane leading to meat ak es a - eraeree to their pig eee . value 

t is acknowledge tical su ons to be great, and we 
that Dr. area the pL hoger ith a kisto ry of tik opieadoan iil 


the lower ja prepa which he zt orem hale much of thie success from the 


ra 


He 


Bb “fale 46 contrite largely to the alvancement of the American medic’ prow ote 


* ¥., 
Fak. 


tremely usefulin all. | aan) 


: the e upon the common iliac artery for the cure of aneurism. The e artery 


“ sheprism, , by Dr. Wurte, of Hudson, 
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fact, the carotid passes beyond the 
give its first branch, for instead branching 
it does not do so till it arrives at the corner of the jaw ; roy 
e observed , it can, as in an axilla, lie deep and safe; and the 
igeal arte ry, which is the first branch* of the carotid, ture dow, 
wa wilds again to touch the larynx. , 
_ The first division, then, of the carotid ariery is into the ‘external 
and internal carotids; and: the external carotid gives branches so. in 
teresting to the surgeon, yet so numerous, that it is at once very de- 
sirable and very difficult to get a knowlédge of each: arrangement is 
here of more importance than in amy order of arteries, though ex- 


Le ref Rocite 
ARRANGEMENT OF THE BRANCHES OF THE EXTERNAL CAROTID. 
sees . ARTERY. ‘ ; — 


‘The e iesaroah Bocas gives three sets of arteries; each of which, ; 
having a plain and distinct character, cannot be forgotten, nor their 
direction, nor their uses, nor their relative importance, misconceived ; 
for if we consider but the parts along which the carotid artery passes, 
as 1. The thyroid gland; 2. The tongue; 3, The face ; 
ph nx; 5. The occiput; 6. The ear; 7. The inside of the 

The temple :—if we remember thus the order of these, par 
shall not forget the order in which the branches go. off. 


ae eae tes Thyroidea Sug Poteet 
See ay a res ualis, + si ee 

eae $ 3 Arteria Facialis. Vee See 

' BRANCHES OF THE COMMON i TONE 


CAROTID ARTERY: it is Arteria Occipitalis. “ean | ip ; 


8. Arteria Mazillaris inte 


¥ The pales which go off from the carotid iwarta are pecu- 


liarly i important ; one of them goes to the thyroid gland, another to the 


tongue, and a third to the face; parts which, to say no more, are pecu- 
liarly exposed ; but they are, besides, the subject of many particular 
operations. 

. Those branches which go, backw ards and inwards, as the pha- - 
ryngeal, the auricular, and the “deeipital arteries going to the ear, the 
pharynx and the occiput are both extremely small, and also run so 
deep, that wounds of them are rare and of less importance, and fortu- 


ly! 


4: rican Surgeon, Mor, has the honour of having first successfully applied a, 


tied just texte the bifurcation: of the aorta, opposite the promontory of the 
The peritoneum was not injured, and the | poeses speedily recovered, and is at 
entirely well. Fora de account of this o ration, see the first number of. a 
are oh Journal of the Medical Sciences, for Nov. 1827, the London Medical ay 


The soternil iliac ar tery has Epoeny. be been successfully taken for the cure of gluteal 
An account of this be ill | 
2d No. of the American Journsl of the Medical Sciences, a odical, whi 


q 
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uiutely those branches are the only ones which it is difficult - 
remember. 


#0 
it 


maxillary artery, and the temporal artery which lies behind the jaw, 

imbedded in the parotid gland, must be studied with particular care ; 
"the difficulty of cutting out tumours here, the course of the temporal 

artery in which we bleed, and which, lying imbedded in the pi 

gland demonstrates the absurdity of talking about cutting out the =~ 

rotid gland, since plainly it cannot be done, without first tying the 

carotid itself, and then probably the operation would be fruitless, since 


a which had pervaded parts so deep would certainly return ; 
an tly, the terrible hemorrhages which often happen from the 
pee , tonsils, &c. give an importance to these two branches 


above almost any other. ‘They should be very familiarly known to the 
surgeon. eae 


‘sat 
& Bs rs JB . 
1. ARTERIA THYROIDEA. a 


The THyRor arrery, often also named the upper laryngeal artery, 
comes off from the external carotid almost in the very moment in 
it separates from the internal carotid. Its place is behind the 
the jaw ; it goes downwards and forwards in a very tortuous 
it arrives at the thyroid gland, upon which it is almost entirely 
; but yet it gives some bare ve or rather twigs, of which 


fo lowing a are the chief: . 

1. Ones upwards to the os hyoides, and sends 

ts twigs som ometimes over the os hyoides ; it belongs 
efly to th t Phiawle and to 0 that piece of membrane which joins the 

os rheyoiiled with the thyroid c fees musculus hyo-thyroideus. 

This branch is both long and meets its fellow of the oppo- 

site side with free inosculations ; it supplies cutaneous twigs, and twigs 

to the platysma myoides. 

2. A second superficial twig goes downwards to the lower part of 
the thyroid cartilage, where it meets the cricoid, and there gives little 
arteries to the mastoid muscle, jugular vein, and skin. 

3. There is another branch which proceeds frequently enough fom 
this second one : it belongs entirely to the larynx, for which reason the 
thyroid is often named the superior laryngeal artery : it dives imme: 
diately between the cartilages of the larynx; it enters between the thy- 
roid and cricoid cartilages, carries in along with it a twig from the 
eighth pair of nerves ; it gives its twigs to the epiglottis, and to all the 
small muscles which lie under cover of the thyroid cartilage, and which 
_ move the little arytenoid cartilages ; and then passes outward emer- 
ging from the larynx, and appears again supplying the crico-thyroideus 


* * The fourth branch of the thyroid is properly the main artery, or con- 

tee of this branch into the substance of the thyroid gland ; it ap- 

itself to the side of the gland, nourishes its substance by a great 

many small branches into which it is divided. ‘These branches are all 

oblique, tending downwards and forwards. om course ig upon the 
Vou. L—G gg 


3. The great, artery which passes behind the dares jaw, nated, 


oid 


~, 
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side of the gland, because, indeed, the gland consists chiefly of two 
lateral lobes, and hardly any of the gland, or only a small portion crosses 
the riage consequently this artery does not inosculate so much 
with its w of the opposite side as with the lower thyroid, which 
pao: from the subclavian artery, and whose branches, mounting upon . 
the lower part of the gland, have pretty nearly the same degree of obli- 
-qguity with those of the upper thyroid. | 
8. A branch of this runs across, and inosculates with the artery of 
the ether. side. 


RECAPITULATION OF TMH BRANCHES OF THE 
1, Rams Musculares. -_ 
ARTERIA . 


2. Arteria Laryngea. 
THYROIBEA, 


8. Ramus Anastomoticus. 
4. Arteria Thyrcidea Propri. 
ry g 


2. ARTEREA LINGUALIS, 


‘Vhe Lincwal ARTERY is one of which the four branches are nearly 
ofan equal size, and which of course require all of them to be equally 


well remembered. It is next to the thyroid, comes off immediately 


above it, goes forward towards the os hyoides, runs dire ve the 
stremity of the cornu of that bone, and towards the to ‘; it hes 
flat upo the side of the tongue upon its flesh or muscles, and gives the 


ee 


following branches : sate a alll 
1. Upon passing the horn of the os hyoides, it gives firstone twigof 
less note backwards to the constrictor pharyngis, at the place where 
that constrictor arises from the horn of the os hyoides (viz. the con- 
strictor medius) ; and it gives another branch forwards round the basis 
of the os hyoides, where it meets its fellow, viz. ramus anastomoticus : 
and to those who are acquainted with the muscles which arise from the 
os hyoides, it is needless to say what muscles it supplies.* This, 
which is named the Ramus nyoIDEUs, seems to be very necessary, as 
jt is a very constant branch; and when it does not come from the 
 Tingual, it infallibly arises from some other, commonly from the facial 
stan, fe 
_ $. Dorsaxis rane is a branch which goes off from the lin 
the insertion of the stylo-glossus muscle into the tongue: it turns 
outwards a little, and then inwards over the root of the tongue, w 
the arteries of the opposite sides meet, and form a sort of net-work. 
its chief branches are directed backwards towards the epiglottis and 
mouth of the pharynx, amygdale, &c. . 
_ About the middle of the tongue, or about half way to the chin, mea~ 
suring along the jaw, the lingual artery forks into two branches; the 
one below the tongue, the sublingualis, belongs to the sublingual gland 
and surrounding parts; the other remaining at the root of the tongue, 
belongs to the tongue itself. 
_ 8. Supiinevanis then arises next ; it comes from the side of the 
_ artery next the tongue; it runs under the sublingual gland, covered 


ope, Vie: the hyo-glossus, digastricus, mylo-hyoideus, the nio-hyoideus, the genio- 
_ yye-glOsgus, ners Dyan, and hyo-thyroideus, p = ta 2 


4 
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like it by the genio-hyoideus muscle, and emerges only when it artives 
at the chin, where it terminates in the skin. Its branches are ¢ 
tothe sublingual which lies over it, and to the genio-hyoidei and 
mylo-hyoidei muscles and skin, for these are the parts which imme- 
diately cover it. : ; 

4, The arrerta rantna is the larger branch of these two ; it runs 
along the root of the tongue quite to the tip of it. In this course it is 
accompanied by its vein, which appears on the inside of the mouth 
when we turn up the tip uf the tongue. ‘This is the vein which the 
older physicians were so fond of having opened in sore throats; 
the artery is that which we are so apt to cut in dividing the frenulum 
lingue: ; an awkwardness from which a great many children have died. 


ran 


at Sa i RECAPITULATION OF THE BRANCHES OF THE 
ae 1. Rami Pharyngei. 
aes : 2. y wrt’ sien ramenetens. 
8. Arteria Dave is Lingue. 
Arteria Linevatis. 4, Arteria Sublingualis, 


5. Arteria Ranina. 
6. Randi Irregulares Musculares, 


3. ARTERIA LABIALIS, OR FACIALIS. 


The lal vial artery is named occasionally the pxTERNAL MAXTLLA} 
urtery, to distinguish it from one which goes off ata higher point, 
_ goes to the inside of the jaw; or aNcuLARis, because it goes to the 


corner of the mouth and there divides ; or ractaxis, implying, that it 
supplies the face, as indeed it does as far as the angle of the eye and 
_ forehead, where there are other small arteries. Haller adheres to 
this name of Lazraxis, and in co liment to him we adhere to it. 
This artery is still carefully kept down in the deep angle; althou 

it is to come out upon the jaw, yet it is not exposed till it mite 

makes its turn: it lies under the stylo-hyoideus and the tendon of the 

digastric muscle: it is very tortuous, that it may move along with the 
jaw, and lies still so deep, even when it approaches the jaw-bone, that __ 
forced to make a very violent and sudden angle when turning over — 
‘his sudden turn, which is sometimes almost a circle, is made, as __ 
re, in the heart of the great sub-maxillary gland, the artery being 
buried under it. The labialis is a very large artery, very tortuous; 
sometimes one great trunk gives off two important arteries at once, the 
lingual and the facial ; in which case they separate just at the angle of 
the jaw, where the artery, dividing the substance of the gland, is quite 
imbedded in fat. When we consider how deep this artery lies ac- 
cording to this general description, and the parts which it passes ne 
it becomes easy to foresee what branches it will give, and to trace » 
in imagination. mar 
x 1. Where it lies the deepest upon the side of the pharynx, it sends a 
od branch directly upwards, which goes straight to the arch of the palate, 
spreading its small twigs upon the arch of the palate, upon the velum 
palati, and upon the uvula: it usually has two small branches for sup- 
plying these parts, one superficial and one deep; and thus the labial 
gives a particular artery to the palate, named ARTFRIA PALATINA 
INFERIOR. 


% 
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2. Tt gives a particular artery to the tonsil, which arises at that 
point where. the stylo-g lossus | gins to mix with the other muscles of 
the tongue: This little artery penetrates the walls of the pharynx | 
upon which it lies, and spreads its many twigs upon the toodhone | 
tongue. 
gerne passing through the sub-maxillary gland, dividing it, as it 

e, into two parts, the labial artery gives a great many small twigs 
pie the substance of the gland itself; and after these it i 
: ble ; one, which goes to the pterygoid siltsiale chiefly, 


eo ren a) 

it also gives branches to the constrictors of the fauces and 
] . ae the root of the tongue ; and another artery, more con- 
‘stant and regular, which breaks off at the place where the labial artery 
curls and bends to turn upwards ; it runs superficially, and goes straight 
forwards to the root of the chin, where it is named ARTERIA SUBMEN- 
TALIS: it turns upwards over the chin to the face at the middle of the 
chin, and often inosculates with some of the arteries of the face: it 
sometimes comes from the sublingual artery. | 


_ But the artery having emerged from between the lobes 
When) 


sub-maxillary gland, (for this artery ina manner divides it into 

and from among the fat with which it is surrounded, makes a 

- turn over the angle of the jaw at that point where we feel it beating 
strongly ; and then mounting upon the face, begins to give a new set 
of arteries. 

. 1. A branch to the masseter muscle ; for the labial artery passes 
over the jaw, and up the face, just at the fore edge of the masseter 
muscle; and this branch inosculates with a twig descending over the 
‘surface ‘of the masseter from the temporal artery. 

2: The labial artery ascending in the hollowest part of the cheek, 
and | flat upon the buccinator muscle, gives out small branches to 
it, V osculate chiefly with the transversalis faciei, another branch, 

considerable one coming from the temporal artery across the face, 
also the main artery has still a very serpentine line, on account 
of the continual motions of the part. aa 
_, 3. Before the artery comes to that point where it is to give off the 
ec coro artery of the lower lip, it gives a branch named labialis o 
rior; h artery belongs to the lower part of the lower lip: 
ranches go to the triangularis and quadratus muscles, which lie on - 
hir in and on the side of the chin, and also to the lower part of the 
! is oris. This branch inosculates’ particularly with a t 
with, comes from within the lower jaw through the mental Be 
with its fellow, and of course with the coronary arteries which. run 
immediat ove it, viz. in the red part of the lip. o. 
ue arter} ‘now divides into two branches, one for each lip, named 
ORONARY ARTERIES, because they always surround the lips entirely, 
igh their manner of going off is not perfectly regular. ‘The lower 


corona ry artery usually smaller, and is to be named the | neh, while 
the upper one not le Pa the lip, but mounts ¢ long the sid e of } 
the nos 3 tis lars dis therefore to be considered as the i 
rt, igh e fre ‘observe the upper coronary larger onone sie 9 
» Or e e face, a ny pe ie goreasry larger on the other, % 
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_4, The Lowzr coronary comes off about an inch or more from the 
of the mouth, at that point where the igularis oris and ma 
‘muscles meet. It goes directly fo a to the angle of 1 

mouth, enters into the lower part of the lip, and runs along the red 
fe part of i is where with the finger and thumb it can be felt beating. 
It inosculates with all the arteries ieee mentioned ; igmsin ube 

onta vhich comes hb the h ‘ 
and with its fellow. With 


freely, that : signifies on is driven 
org all round the lips, and the arteries are "ee e 


5. “The Urprr coRoNARY ARTERY We are to a as the con- 
trunk. The labial artery is still rising, and still tortuous, when 
‘it arrives at the angle of the mouth ; runs into the border or fleshy part 
of the upper lip, and runs along it till at the middle of the lip it meets 
its fellow of the op side, with a very free inosculation: yet the 
two arteries do — e here, but usually two very delicate arte- 
ries ascend tow the point of the nose, along that little ridge from 
| se to the lip which we call the filtrum ; and almost always a 
able artery runs up from the superior labial artery by the side of 
From this is given off a branch to the nose, viz. the NASALIS — 
\TERALIs, and now the artery still ascending, (under the name of , 
ANGULARIS,) gives off branches to the cheek and eyelids, and growing % 
gradually smaller, it arrives at last near the angle of the eye, and inos- 
culates pretty freely with the branch of the internal carotid artery, 
which is named ophthalmic, because it first nourishes the parts of the 
eye with many branches, and then comes out of the orbit at the corner ‘ 
of the eye, where, though small, it may be felt beating distinctly. ie 


nici. aks OF THE BRANCHES oF THE i oes 
1. Palatina pera | Ra Ramus Palatinus Pr Ss 


ry Ramus Muscularis. 
. Ramus Aeonarorty i 
rs Ramus 


5. Arteria Sumenalie. sth 

6. Ramus Massetericus. — 

7. Arteria Coronaria PAGES atnrity: 

8. Arteria Coronaria Labii 

9. Arteria Angularis.—from which Na Nasalis Later 


« ¥ 10. Ramus Anastomoticus Cerebralis. 
ll. Ramus Frontalis, 


e second set of arteries, which go backwards Reagiths external 
a the pharyngeal, the occipital, thames 


eS 


4. PHARYNGEA INFERIOR. 


Re. maw) 
The Dome PHARYNGEAL* is a small slender artery, which | 


ig to be numbered ; it stands alone, and shoul 


+ te te waned pharyngeal, to distinguish from one which come 
from the internal maxillary. ; 
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described as one simple artery, whose small. branches spread all about 
the throat in the following manner, 

This artery is smaller than any other branch of the carotid yet enu- 
merated. It arises opposite to the lingual artery ; and as it arises from 
the inner side, it comes out in a manner from the fork between the ex- 
ternal and internal carotid arteries ; it rises upwards very slender and 
delicate : it lies deep in the neck, upon the fore part of the flat verte- 
bre, or rather lies upon the flat face of the longus colli muscle.* 
After rising in one slender artery, single, without branches or connec- 
tions, it begins all at once to give twigs. 

First, It gives branches inwards to the throat ; for one twig surrounds 
the lower part of the pharynx about the root of the tongue, and some- 
times goes forwards along with the glosso-pharyngeal nerve into the 
tongue. Another twig goes to the middle of the pharynx, and wan- 
ders towards the velum palati, giving branches to the amygdale. And 
still another goes higher towards the basis of the skull; it also gives 


_ twigs to the velum palati, to the back of the nostrils, to the upper part 


of the pharynx where the upper constrictor lies, (viz. that which comes 
from the basis of the skull,) and it gives small arteries to nourish the 
basis of the skull ; as, to the os sphenoides, to the cuneiform process of 
the occiput, to the point of the temporal bone, and to the cartilage of 
the Eustachian tube. 

Secondly, It sends branches outwards to the mastoid muscle, to the 
jugular vein, to the ganglion of the intercostal nerve, and to the eighth 
pair; and one particular branch, very small and delicate, goes along 
conducted by the great jugular vein, enters together with it into the 
skull, and makes one of the piers of the dura mater, but it is a very 
delicate twig. 

In general, one artery only of the dura mater is known or mentioned ; 


but we shall see, besides the great artery of the mater, lesser 
arteries entering to it by all the perforations at the | of the skull. 
The pharyngeal a y terminates in the dura mater, passing through 


the foramen lacerum posterius, and sending also a branch in together 
with the jugular vein. ‘The occipital artery also sends one with the 
jugular vein, one by the foramen mastoideum, and one by asmall hole 
in the occiput. The temporal often sends one through by the hole in 
the back part of the parietal bone. — 


5. ARTERIA POCHPASy 


+ 
The occirrrar artery is also a simple artery, di its” 
about the ear, over the occiput, and down the back of ne 
having no branches of sufficient importance to be particularly mark 
It arises next to the pharyngeal from t the back part of the be ig 
and lying particularly deep, it not only is covered at its root by the other 
branches of the carotid, but is | covered in all its course by the thick 


__ * When dissected, ‘it por ee ek out in a manner from behind the esophagus. 
The carotids must be raised outwards before it can be seen ; for it lies under them, 
‘between them and the throat. 
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muscles of the neck, except just where it is passing behind the mastoid 
process. 

At first the occipital artery lies close in among the bones, passing 
over the transverse process of the atlas, crossing the root of the great 
jugular vein, and passing under the root of the mastoid process so as 
to lie at this place under the belly of the digastric muscle. Still as it 
encircles the occiput, it passes along very deep under the bellies, first 
of the trachelo-mastoideus, and then of the splenius and complexus, 
and emerges only when it arrives at or near the middle ridge of the 
occiput ; and, lastly, it rises with many beautiful branches over the 
back of the head, to meet the branches of the temporal artery. 

In this course the occipital artery sends out the following branches : 

_1. Branches to the biventer, which lies over it, and to the stylo- 
hyoideus muscle ; and there is one longer artery which attaches itself 
to the root of the mastoid muscle, and passes along that muscle to 
inosculate with the yroid arteries or with the lower cervical arteries 
which mount upwar this descends. 

2. Next it gives like the pharyngeal, a small artery, ‘ahial goes 
backwards along the jugular vein; and having entered by the foramen 
lacerum, attaches itself within the skull to that part of the dura mater 
which lies under the lobes of the cerebellum. 

iss The occipital artery, as it passes under the ear, sends out to it a 

small posterior artery, which goes. to the little lobe of the ear, and 
creeps up along its posterior border. 

4. Atthis point the occipital often gives another artery, which passes 
upwards behind the ear, and is named the POSTERIOR TEMPORAL 
ARTERY. be 
5. The sore artery, as it passes under the trachelo-mastoideus 


and splenius eS branches to these two muscles ; and it sends out 

| from betw ee thelo-mastoideus and complexus a long branch, 

| (the cervice lie) w ich descends along the neck a ae way; 
and after having ieee supplied the splenius, us, and also the 
deeper muscles of the neck, it terminates by i ing with a branch 
from the artery, which as it: crosses the neck is na trans- 


versalis colli. This descending branch of the occipital inosculates 

also with the vertebral arteries. sy oh the insterstices of the vertebrae. 
i wing pierced the belly of Geoviere, the artery now rises over 

occiput in small and beautiful arteries ; the chief of which belong 
the occipital belly of the occipito-frontalis muscle and to the skin : 

’ y ends in inosculations with the backmost branches of the tem- 
tery. But of these extreme twigs of the occipital, two are 

>, because they pass through the skull to the dura mater ; 

small hole in the occipital spine, and one through that 

ich is behind @ mas astoid process. Sometimes the 

¢ sPhoce, th frequently in the suture which sur- 

ck pa rt of the temporal bone.* 
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RECAPITULATION OF THE BRANCHES 


To the Styloid Muscles and Jugular Glands. 
2: Taro the Foramen Lacerum to the | 


ater. 
* OF THE ieiadiéd Tenporatis pee 
Anrenta Occirrrauis, 5° Ramus Aurieularis. 
ye 4, Ramus Cervicalis. ‘cones pocagei 
Pe 5. Arteria Occipitalis Propria Ascend: 


6. ARTERIA POSTERIOR AURIS. 


The posTeRIOR ARTERY OF THE EAR is the smallest and least con- 
stant of all the arteries which go off from the carotid; for it is often 
wanting, or often comes from some branch, and not from the carotid 
itself; often from the occipital, sometimes from the pharyngeal artery ; 
it can scarcely be reckoned as a regular branch of the carotid. This 
artery, also, like the pharyngeal and occipital gives out no distinguished 
branches which we need to mark ; it chiefly belongs to the ear, it gives 
branches to the cartilage of the external ear, it sends a larger branch 
through the stylo-mastoid hole to the internal ear, and the rest of its 
twigs go to the integuments, or to the bones. 

The posrERIoR avris arises much higher than any of those arteries 
which have been just described ; it does not come off from the external 
carotid till it reaches the parotid gland ; or rather it arises where the 
‘carotid i is plunged into the substance of that gland ; it passes directly 

across under the styloid process, and over the belly of the digastric mus- 
cle, and then goes up behind the ear: in this passage it gives branches 
to the parotid gland, ar the biventer muscle, the parts on which it 
lies ; next it gives a twig, which furnishes the root of the cartilage of 
the ear, and perforates the lowest part of the cartilage, so as to spread 
itself upon the dram of the ear; this branch is named ARTERIA 
TYMPANI. : 

Its next fevers ARTERIA STYLO-MASTOIDEA, is the most remark- 
at rit siderable size, enters the mastoid hole, while 

Som nerve of the face, comes out: it is a chief artery 
Pe tie int ; for it gives branches, 1. to the tympanum, one of 
which veauliy surrounds the bony circle, and then spreads: 
membrane itself; 2. to the muscles of the stapes, to the semici 
canals, to the cells of the mastoid process and its delicate vessels ; which 
arteries, when well injected with size, paint the walls of the cavity of 
the tympanum, and of the semicircular canals. 

‘The main artery having given off the arteria tympani and this stylo- 
mastoid artery, and having passed the stylo-mastoid hole, becomes 


properly the arteria posterior auris, rising behind the ear, <—. 


. 
] 


te 
ai 

i 
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its branches to the skin and mastoid muscle, and to the muscle 
the ear, (posterior aura.) and to the bone and periosteum, chie 
the mastoid process ; then its small branches play round the 
of the concha or shell of the ear ; and, lastly, the artery, still 
_ behind the ear, in small twigs, which go to the fascia of the 
Tm muscle, ‘ which, of course, inosculate above the th 
mporal artery. . 
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The third order of arteries includes the termination of the external 
carotid artery in the tomapeye and maxillary artonios, which is afte the 
oe manner : 


EXTERNAL CAROTID ARTERY—continued. 


The artery having entered into the parotid gland, lies there absolutely 
imbedded in its nce ; and of thie two arteries in which it termi- 
nates, one passes directly through the substance of the parotid gland, 
emerges before the ear, mounts upon the temple, and is named of course 
the TEMPORAL ARTERY ; it performs here in the temple the same office 
which the occipital does behind, viz. it supplies the pericranium mus- 
cles, and skin: all this is very simplg. But the other branch, in which 
(since it is exceedingly large) one would say the carotid terminates, 
goes off from the temporal with a sudden bend, sinks very deep under 
the articulation of the lower jaw, terminates in a leash of branches at — 
the back of the ant Highmorianum, and there gives branches to the 
lower jaw, the upper ja the inside of the cheeks, to the temple, (deep 
arteries which lie the temporal muscle,) to the upper part of the 
pharynx, tothe nostrils, and to various other parts : it is this artery too 
which gives off the chief artery of the dura mater. _'The description of 
so great an artery, so widely distributed, becomes both difficult and 
important. a gee wn ots. 


7. ARTERIA MAXILLARIS mesma Sas abit 


The INTERNAL MAXILLARY ARTERY turns off from the ‘temporal 
ez while imbedded in the substan e parotid gland, and 
abou: the middle of ight branch or process of the ae jaw- 
_ It passes between the lower jaw- nee tae ‘d 
; it then goes forward till it touches the back ae cee the 
me, mantarey Ane and terminates in a leash of vessels betwe 
of the antrum and the pterygoid process ; inally te 
heno-maxillary fissure, or, in other terms, at the b o rt m 
th eye where it gives the infra-orbitary artery, anc 


this course the internal maxillary artery is extremely tortuous : 
rises ‘with a high and round turn at that point where it goes off 
the temporal artery ; then it bends suddenly downwards, where it 
yoga > between the pterygoid muscle and the jaw-bone ; then, as it ap- 
ches the back of the antrum, it rises with a third bending, and 
tinues rising with very great contortions, till it ends in small vec 
back of the eye and nostrils, * 
: this artery gives out its greater branches, which yes 5 
ked with numbers, it very generally gives some small twi 
ndof less note ; as a small twig to the ear, and the glands" 
other which gets i into the tympanum to the m ¢ of the 
‘anch of it sometimes goes into os skull by ‘tha hole 
me inf which a division of the boa a0 
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comes out, and goes to that part of the dura mater which covers won 
sides of the sella turcica. 

Of the larger branches which the internal maxillary potenaunplies 
first is the ARTERIA MENINGEa, the great or MIDDLE ARTERY of the 
DURA MATER. It goes off from the maxillary just where it leaves the 
temporal artery. Sometimes before entering the skull it gives small 
branches to the pterygoid muscles, to the mouth of the Eustachian 
tube, to the os sphenoides, and sometimes through that bone to the 
dura mater; but the main artery passes through what is called the 
spinous hole, which is in the very extreme point or spine of the sphe- 
noid bone : it is this artery of which the surgeon should be particularly 
aware, and which touches the parietal bone at its lowest corner in the 
temple, and spreads from that pojet all over the dura mater like the 
branches of a tree. But besides these, its chief branches, which 
spread thus upon the parietal bone, on its inner surface, it gives smaller 
ones, which go into the substance of the bone, or into the ear, and 
sometimes through the orbit into the eye. ‘Thus first several s 
twigs go into the substance of the os petrosum to nourish it ; 

may be seen about the rough part, where the os squamosum and os 
petrosum are united; next two twigs enter into the aqueduct by the 
small hole on the fore part of the petrous bone, one keeping to the 
canal itself, the other going to the cavity of the tympanum, and to the 
inner muscle of the malleus ; and, lastly, one or two small twigs pass 
through the outer end of the foramen lacerum into the orbit, and go 
to the lachrymal gland.* - 

The LOWER MAXILLARY ARTERY is a slender and curious artery, 
which belongs chiefly to the teeth of the lower jaws, and which runs 
all along in a canal within the jaw-bone. The internal maxillary pro- 
ceeds nearly an inch before it gives off this branch ; and then, while 
lying under the pterygoid muscle, it gives off a long and slender artery, 
which enters the jaw-bone at that great hole whichis between the con- 
dyloid and coronary processes ; then runs all along within the jaw- 
bone, surrounding each of the ‘teeth ‘with arteries at the bottom of 
each socket. About the middle of the jaw-bone it divides into two 
branches, which proceed together in the bony canal, till one of them 
emerges upon the chin at the mental hole, inosculating there with the 
arteries of the face, viz. the labial and submental arteries, while the 
other goes onwards to supply the roots of the fore teeth also, and to 
meet its fellow within the jaw-bone at the chin. The nerve for the 
lower jaw enters along with this artery ; the vein of this artery accom- 
panies it, but lies under it in a separate canal, though still in the same 
line. The artery itself, before it enters into the hole of the lower 
' jaw, commonly gives twigs to the inner pterygoid muscle which covers 
the hole. Considering the size of this artery, we cannot wonder at 
profuse bleedings from the teeth, or rather from their sockets: 

The rreryGow arrertes.—While the artery is thus crossing be- 
tween the j amy and the pterygoid muscle, it gives branches to te iepaees 


® dlesiehienees the great and proper antery of the lachrymal gland, in 
— the ophthalmic or proper artery of the eye, arises an from the arte: 
mater. 


£ 
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nal muscle, both into its substance and over its surfaces. 
The number of these pterygoid arteries is variable and unimportant. 

. Next, while the maxillary artery is passing in a contorted form under 
the zygoma, where the temporal muscle is lodged, it gives off two 
arteries, which are called the prgP TEMPORAL ARTERLES to distinguish 
them from the proper temporal artery, the only one which we fee! out- 
wardly, and which is superficial. Of these two deep temporal arteries, 
one runs more outwards, viz. towards the ear, the other runs more 
inwards, viz. closer upon the bone ; whence the one is called the ppep 
mireEnaty the other the DEEP INTHPRNAL TEMPORAL ARTERY. 

The prgr exTERNAL TEMPORAL ARTERY arises where the maxillary 
is passing under or near the jugum ; it is of course near the coronary 
process of the jaw-bone. ‘his branch then passes along the tendon 
of the temporal muscle, and ends in that muscle, giving branches also 
to'the external pterygoid muscle ; it is a short artery, and not very im- 
— by its size. 

INTERNAL TEMPORAL ARTERY arises further forwards, viz. 
artery is close upon the back of the antrum ; from which 
nting directly upwards, it passes in the very deepest part of 

the temporal arch, viz. that which is formed by the cheek-bone. It is 
longer and more important than the outward branch, supplies the 
deepest and thickest part.of the temporal muscle, mounts pretty: high 
upon the temple between the muscle and the bone, and often, where 

it lies behind the cheek-bone, it sends a branch through that bone into’ 
the orbit which supplies the fat and periosteum of the socket, and it 

some degree also the lachrymal gland. as 

The artery OF THE CHERK is a very regular artery, in so far pa, : 
gards its destination, viz. for the cheek ; but in its origin it is extremely 
wregular. It has not often the importance of coming off as a distinct — 
branch from illary ; but comes off rather more frequently from 
some of its branches, as from the deep temporal artery just described, 
or from the alveolar, or infra-orbital arteries, which are presently to be 
described. This artery perforates the buccinator musele, and is spent 
rap it, and upon the other muscles of the cheek, as the zygomaticys 

labii ; it ends, of course, by ulations with the arteries 


Ek e ‘ARTERY OF THE UPPER JAW serves much the same office with 
of the lower jaw, viz. supplying chiefly the sockets of the teeth; 
ience it isnamed ARTERIS ALVEOLARIS. It _is an artery fully as large 
that of the lower jaw ; it begins upon the back of the antrum High- 
num, and runs round that tuberosity towards the face and cheek 
‘very tortuous branches. Its branches are distributed first to the 
buccinator and fat; which fills up the great hollow under the cheek-bone, 
and also to. the cheek-bone itself, where it is connected with the jaw- 
ss _ Secondly, Other branches perforate into the antrum Highmo- 
n by smal holes, which are easily seen upon its back part, and 
ese branches go into the sockets of the backmost teeth, 
rdly. A mor e important branch than any of these, the branch in- 
d from which it has its name of alveolar artery, enters by a hole 
substance of the jaw-bone, and goes round into the canal of 
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‘eeth, sh, aaa artery of the lower jaw des; guinea to 
socke The curlings of this’artery upon the ap 
ery curious ; and while its deeper artery furnishes the! eeth, 

) superficial branches go to the gums. ‘ay 


‘The tnrra-orzrrat is so named from the hole or gre ove 
it passes all along under ‘the eye from the back of the nostr 
emerges upon the face. The infra-orbital, and the branch” last de- 
scribed, viz. the alveolar artery, generally come off from the maxil- 
lary by one common trunk; the alveolar goes forwards and down- 
wards by the back of theiantram : the infra-orbital mounts v 
and enters the spheno-maxillary hole, or rather it comes off just at the 
spheno-maxillary hole, which is the great slit at the bottom eye. 
As the artery enters its proper canal at the bottom of the’ eye, it 
some twigs to the periosteum and to the fat of the socket ; as it 
along its ; canal i in the bone, one branch dives down into the 
through the bone ; for this plate of bone in which its groove runs, is at 
once the floor of the eye and the roof of the antrum ; within the . 
it gives twigs also to the deprimens oculi, and to the lower 
muscle, to the lachrymal sac, or even to the nostrils ; when it 
from the socket by the infra-orbitary hole, it terminates in the levator 
labii and levator anguli oris, and in inosculations with the arteria buc- 
calis, labialis, and especially with the nasal branch of the ocular artery. 
This infra-orbitary artery is accompanied through the canal, and out 
upon the face, with a small nerve of the same name, viz. the infra- 
orbitary nerve. 

After this, the maxillary, though nearly exhausted, still sends out 
three small arteries, in which it terminates irregularly, sometimes one, 

sometimes another twig being larger. Of these three, one— ; 

. the palate, one to the pharynx, one to the nostrils. i 

‘The UprpER PALATINE ARTERY arises near the infra-orbital ; ind from 
that point, viz. the spheno-maxillary slit, it descends along the groove, 
which is formed between the pterygoid process and the palate-bone ; 
and when it has gone down to the palate, one lesser branch turns 
backwards through the posterior.palatine hole, and expands upon the 
velum palati; the other larger branch is the great palatine artery, for 
it comes through the anterior or larger palatine-hole ;. the artery itself 
_ is large, it runs all along the roof of the mouth between the pulpy sub- 

stance of the palate and the bone ; in this progress it gives little - 
ries to the sockets of the. teeth, and it frequently terminates, not 
in the palate itself, but in a small artery which runs up through the | 
foramen incisivum, or hole under the fore teeth, into the cavity of the 
nose. ‘This artery is also poration with a corresponding palatinie 
nerve. | 

THe upper PHARYNGEAL ARTERY is ihe highest of all the beeivelves 
of the internal maxillary ; it goes off at the back of the orbit, opposite 
the spheno-maxillary fissure ; it ascends along the gine oon 
the place of the sphenoidal sinus, and along the upper part or 
the epien e that bag adheres to the basis of the skull ; 
goes along the sides of the pharynx : its twigs are of very di 
siz@; some go into the substance of the sphenoid bone to n 


* 
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amall holes both over the cells and in the ale ; a branch goes towards 


the pterygoidean or vidian hole,* where it inosculates usually with a 
the internal carotid artery, sometimes with the Were 

or with the meningeal arteries. 

ends in small branches which play round the weciath of 

the: ustachian tube. © ; 

The nasat artery is the last branch of the internal maxillary. It 
passes through the spheno-palatine hole ;} by this opening it comes 
into the nostril at its upper and back part ; the twigs go, one shorter 
to. the backmost of the wethmoid cells, another to the cells of the 

bone ; one longer branch goes to the back part of the sep- 

tum narium ; and one branch, the longest of all, often passes both 
the upper and lower spongy bones, (along the lining membrane of 
giving twigs to the antrum as it passes,) till it inosculates 

that twig of the palatine artery which rises through the foramen 
incisivum into the nose. This nasal artery often has two branches. 
These branches are so numerous, and so small, that they require 
tion. f : ag 

Be by 7 ye 

‘ + Ramus Auricularis. re 
2 Arteria Meningea Medic. slintnan 
3. Arteria Parve. a 
4. Arteria Mazillaris Inferior. RY: 


5. Arteria Temporales Profunde, . 
MAXxILLARIS INTERNA. . Arteria Alveolaris. 


. Arteria Infra-Orbitalis, — my 
&. Arteria Palatina Mazillaris, te i 
9. Arteria P Rect: 
10. Arteria Nas 


om eee pe i" 
The TEMPORAL ARTERY, if we consider its straight directions, : 
be regarded as the termination of the external carotid artery. Wh 
the maxillary artery bends away from it to go unde jaw, this goes 
directly forwards through the substance of the parotid gland, mounts 
before the ear ; and as it passes alternately the parotid gland, the face, 
the ear, it gives its three chief branches to these parts, and ends in 
that temporal artery-which runs along the side of the head under the 
, which we feel, and even see distinctly, beating, and which we 
when bleeding i in the temples is required. 
rie temporal artery is named superricraL, because of its lying 
the skin only, above the fascia of the temporal muscle, while the 
branches from the maxillary artery lie under the muscle.—The 
artery passes just before the meatus auditorius, and behind 
the branch of the jaw-bone ; it pushes its way through the substance 
of the parotid gland, and there it gives its first branches, commniey® 


ee is the hole by which the recurrent of the 5th pair goes backwards from the 


ve, this is the spheno-maxillary slit so often men h is a slit- 
rt hs wing of the sphenoid bone and Pm yom and, 

4 m of the socket, whatever parts enter it go to . The spheno- 
twee! henoid and bones ; it fs at the back of the nostrils, 


belongs to the nostril. 
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seven or eight in number, but quite irregular, into the substance of the 
gland itself ; next it gives off tothe face an artery of very consider- 
able size ; which arises from the same part of the artery with these 
parotideal branches, viz. under the zygoma and within the gland : like 
them it goes off almost at a right angle, and is like one of them, but 
larger, nearly of the size of a crow-quill; it pushes sideways through 
the substance of the parotid, emerges from it upon the face just below 
the cheek-bone ; runs across the cheek in the same direction with the 
parotid duct ; itis named from this direction TRANSVERSALIS PACIET. 
Its branches go to the joint of the jaw-bone, the masseter, buccinator, 
parotid gland, &c. and terminate in inosculations with all the arteries 
of the face. Soaeaser saers 

Next the temporal artery, as it rises towards the zygoma, and 
course approaches the angle of the jaw, gives an artery which is pro- 
per to the articulation of the jaw. This artery belonging to the joint. 
of the jaw, is often named arTeRia aRTIcULARIs. After having sent 
its two branches to the articulation of the jaw, it sends another artery 
tothe ear, which divides into-two twigs; one of them going round 
the back part of the ear, assists the branch of the stylo-mastoid artery 
in forming the little circular artery of the tympanum; while another 
branch, perietrating through the slit which is in the articulation of the 
lower jaw, goes to the muscle of the malleus. 

But before it reaches the zygoma, the temporal artery gives another 
branch, which is named the MIDDLE TEMPORAL ARTERY, to distinguish 
it from the deep temporal arteries which lie under the whole thickness 
of the temporal muscles, and the superficial temporal, which lies above 
the fascia ; for this middle temporal artery lies under the fascia ; but 
on the outside of the muscle it arises from the main artery just under 
the zygoma, rises over the zygoma, and then pierces its way under the 
fascia of the temporal muscle, and under that covering gives branches 
to the temporal muscle, the artery itself still rismg and. passing ob- 
liquely forward towards the outer corner of the eye, where one of its 
twigs often goes to the orbicularis oculi, and inosculates with the 
ophthalmic artery. 

About this point, or rather above the zygoma, the temporal gives off 
those small arteries, irregular in number, which are named aNnTE~ 
RIORES AURIs, the anterior arteries of the ear, and which play all round 
the fore part of the ear. y 

The temporal artery having now emerged from the parotid gland, 
and from the thick fascia which covers it, makes a sudden serpentine. 
turn before the ear ; and then rising about half an inch perpendicu- 
larly, it forks with a pretty wide angle into two arteries, which are 


named the anterior and posterior temporal arteries. These lie quite 


superficial under the skin, above the fascia, and are distributed in this. 
manner : First, the ANTERIOR TEMPORAL ARTERY goes directly forwards 
to the naked part of the temple, runs up the side of the forehead with 
a very serpentine course ; it is here that in old men we see its contor- 
tions and pulsations very distinctly ; it goes round arching forwards, 
and upwards from the temple towards the top of the head. It belongs’ 
chiefly to the skin and frontal muscle, and that tendinous kind of 
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which covers the. cranium ; it gives some branches to 
2 rrugator m 3 it forms often a superciliary a 
ontal artery ;. ito n sends off a branch nike rly t 


en ee rons aru inthe lantodronch tall, ii 
arches back wards conti th »of the ear; it turns thus backwards till 
it occipital artery ; it Bis its innit 
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owards the top o! the hated and great rotisin i ail 
_ / These branches mee to the skin chiefly and eric) 
smaller pierce the outer tables of the skull, ar 
pro! fusio: a for its nourishment. 
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‘2 ‘Ramus M ericus. 
2. Arteria Transversalis faciei. Comes Ductis 


ae: Salive. 

3 3. Arteria Temporalis Subfascialis. 
4. Rami pegieulares: ‘ 
- 5. _ Arteria Temporalis Anterior. 

| 6. Temporalis Posterior, 
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a, would surely be wrong to conclude the description of a | system of 
arteries: so important as this, without attempting to interest my reader 
in this piece of anatomy, by observing a few anatomical and surgical 
facts. 

It is nat al to laere, as a thing which may prevent bet ty bd 
_ the student’s mind, how irregular (after all our attempts at arrange- __ 
ment) the smaller arteries unavoidably must be ; how natural it is that _ 
each particular part should draw its blood from all the arteries whic 
are near or round it. The ear has its posterior artery peculiar to 
itself; but it has also an anterior artery from the temporal, where it 
lies under “ rotid gland; and it has even a superior auris from 
that. branch of the temporal artery which bends round towards the 
iput, and arches over the ear. ‘The dura mater hasits great middle 
ppropriated to its¢ peculiar branch, the first of the maxil- 
y; but it has besides small assisting arteries, entering by 
“every point at the basis of the skull ; and especially it has 
s from the maxillary, by the mouth of the Eustachian tube, from 
phe running in by the hole for the great jugular vein ; and 
rom the occipital both by the of the jugular vein in the basis of 
the skull, and also by the small occipital hole in the back part of the 
ll, close by the temporal bone. The throat also, though it has 
ilia arteries, derives its branches from a great many sources ; 
e ling | by twigs, which the root of the tongue ; 
abia artery by branches, which go to the tonsil, soneigs and 

a the pharyng bord branches confining 

0 nx, 8 forwards to the palate, tongue, and 
maxillary artery gives a profusion of branches 


a. 
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- tail parts of the throat. Th “may serve as hints by which tiie 
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—- if he wishes to become a correct anatomist, may 
ulations ; or for the surgeon, if he wishes to se ag r 
i e anatomy from — " the — arteries 


of the branching varies, whilst there is no variety in Line fs of cy 


_. -artery, or the manner of its final distribution. 


4: 


The thyroid artery, or the lingual artery, may come off copes, 
r 


or together, but they never vary in their exact place ; their 

the thyroid cartilage, or to the cornu of the os hyo oides, or to the mus- 
cle or the nerve, is invariably the same ; some advantages might be 
had, by arranging the arteries according to their destination, instead of 
their departure in succession from the trunk ; but the latter mode 
gives so great a facility to the learner, that we shall not depart from be: 


OF THE ARTERIES OF THE BRAIN, ‘SPINAL | 
| MARROW, AND EYE. — ete 


OF THE ARTERIES OF THE BRAIN, ; re. 


‘THE INTERNAL CAROTID ARTERIES are named the ARTERI 
CEREBRI, as being the chief arteries of the brain ; while, in i 
brain is also supplied by two other arteries nearly equal in ey 

vertebral arteries, which though they do indeed arise fro 


| trunk, viz. the subclavian artery, yet are so entirely de d for ag 


i ane give so few branches before they reach the skull, are so im- 


_ portant when they arrive there, and above all make so large a com- 


munication with the carotid arteries, that without a description of the 
vertebral arteries, any description of the carotids must be defective ; 
they unite'so with the carotids as to form but one great vba of ves- 
sels for supplying the brain. 

he two greatest functions of the animal body, those of the womb 


: and of the brain, the one for the life of the individual, the other for the 


continuation of the species, are the most liberally supplied with blood. 
The womb has on each side two arteries ; it has two spermatics, and 
two hypogastrics, and the inosculations of these vessels are very large 
and free. The brain has two great arteries on each side ; it has two 
carotids, and two vertebral arteries ; they are infinitely larger than 
those of the womb ; their inosculations are so particular, that there 
be others like them in all the body ; the injection of any one 

easily fills the whole ; the preservation of but one artery age 
ths life of the creature, when the others are stopped. 

‘These four afteries alone convey to the brain the fifth part of ie” 
whole mass of blood. This is the calculation made by Haller ; and — 
even those who would settle it at the lowest point still acknowledge, 
that the carotid and vertebral arteries receive at least the tenth part of 
all the bload of the hody. ‘The brain then which weighs not “ 


of 


‘ 
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patt of the whole body, receives one tenth of all the blood; a pro- 
portion which must occasion surprise. 

Besides the profusion of blood which thus rushes into the brain, 
the impetus with which it forces its way seems dangerous; and Nature 
also seems to have provided against the danger. We cannot be but 
sensible of this danger ; for the slightest increase of velocity occasions 
strange feelings, if not absolute pain. We cannot run for any length 
of way, nor ascend a stair rapidly, nor suffer a paroxysm of fever, 
nor, in short, have the circulation quickened by violent exertions, by 
emotions of the mind, or by disease, without feeling an alarming 
beating within the head ; we feel it particularly in the carotid canal 
where the artery passes through the bone. If it continue from dis- 
ease, or if we persist in our exertions, giddiness, blindness, ringing of 
the ears, come on.. Haller remembers, that while he was lying in a 
bad fever, he suffered so much from the pulsations of the carotid artery 
within the skull, that his head was lifted from his pillow at every stroke. 
I wish he had said, “ seemed to be lifted from his pillow at every 
stroke ;” for it was rather a sickly feeling than what could actually 
happen. 

Did this vast column of blood rush directly into the brain, we do 
not know what might be its effects; but surely they could not be 
harmless, since Nature has provided against it in man, and in the 
lower animals which hang their heads, with a peculiar care. In Man, 
this blood is retarded chiefly by the tortuous course which the artery is 
obliged to follow,* and by that long bony canal which, by holding the 
carotid as in a sheath; must suppress its violent action, and at least 
prevent its being dilated by force of the blood, when, as often happens, 
the lower part of the artery is more full and tense. Perhaps also it 
may have some effect, that the carotid, as it lies by the side of the 
sella turcica, is not naked and free, but is enclosed in a venous sinus, 
which consists of cells like those of the male penis, and in the heart 
of which the carotid lies. 

{t is also peculiar in all the arteries of the brain that they do not 
enter in trunks into its substance. This seems to be a violence which 
the soft texture of the brain could not bear ; but all the arteries having 
perforated the dura mater, attach themselves to the pia mater, a deli- 
cate membrane, which is the immediate covering of the brain; which 
follows all its divisions, lobes, and convolutions; which enters all its 
cavities, and lines its internal surfaces as it covers the external. To 
this membrane of the brain the arteries attach themselves ; it conducts 
them every where along the surface of the brain, and into its cavities ; 
and when the arteries are to enter into the substance of the brain, they 
have already branched so minutely upon the pia mater, that they enter 
into the pulpy substance in the most delieate twigs; so that having 
injected the brain, at whatever level you cut into it, you find its white 
surface dotted with red points regularly, and like the dots of a pin, 
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But in the lower animals, caneenally in the Calf, the Deer, the 
Sheep, which hang their heads in feeding, there is a p< onbeeyad 
singular a nature, that we can have no doubt that these contortions of 

the great trunks and minute divisions of the smaller arteries in man 
; ye the same final cause ; for in those creatures the carotid, before 
: ie items the brain, first divides into innumerable smaller arteries. Not 


one of these is sent off for any particular function ; they are imme- 
. je wiately reunited again, and gathered together into one trunk ; and then 
the force of the blood being thus broken, the artery divides a second 
time into branches of the ordinary form, which enter safely into the 
. : 


= 
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- substance of the brain. 

It is still further supposed, that the arteries of the brain have this 
peculiarity, distinct from all others in the body, that as they enter the 
skull they lay aside one of their coats, and that of course the arteries 
of the brain are peculiarly weak. ‘That the arteries of the brain want 

that outward coat of cellular substance which all arteries passin 
a through other cavities or along the limbs have, is no doubt scape 
go far they are thinner * but how much they are bares this loss, 
it is not easy to say ; for they want none of the coats which are es- 
ential to the constitution of an artery and this cellular coat, though 
«it. constitutes much of the thickness of an artery, has, I believe, but 
: little to do with its strength. Yet true it is, that the arteries of the 
1 brain, either from being weaker in themselves, being less supported, 
ie 


- Jying upon the soft and pulpy substance of the brain, are more fre- 
_ quently burst by falls, or even by the slightest accidents, than the ar- 
teries of any other part, even the limbs, however much exposed. Our 
injections burst them very often; the slightest blow or fall upon the © 
head often produces an internal effusion of blood, which occasions 
death ; but that the arteries of the brain are so delicate as to be burst 
by a false step so as to produce a fatal aneurism within the brain, is @ 
_ truth perhaps not commonly known. 
The quantity of blood ascending to the head is exceedingly great ; 
its free circulation in all the arteries is perfectly secured ; and the 
plan of its distribution is extremely simple, for the carotid entering by 
the os petrosum, gives three branches. First, a branch which unites 
_ the two carotids with the two vertebrals, and forms the fore part of 
the circle of Willis. Secondly, it gives an artery to the great middle 
lobe, whence it is named the great middle artery of the brain. 
" Thirdly, an artery which is named anterior cerebri, as belonging to 
the fore part of the brain. But the vertebral, as it arises through the 
occipital hole, lies upon the cerebellum, and supplies all the cere- 
- bellum, and also the back part of the cerebrum. One branch goes 
to the back part of the cerebellum, another to the fore part of the 
i. cerebellum, a third branch goes to the back part of the brain; and 
___ thus there is formed between the carotid and the vertebral, by means 
if of the great inosculation of the circle of Willis, one great set of 
vessels ; which should first of all be described free from all the inter- 
-_ guptions of trivial arteries, which go off from point to point, but of 
which the destinations cannot be important, which are hardly known, 
Which do not go in any two subjects the same way. : 
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"Phe internal carotid artery leaves the external carotid at the angle — 
of the jaw: it is so inclined to contortions, that at this point it 
bulges, and even seems the outermost of the two, In mounting along 
the neck, if is tied by cellular substance to the fore part of the rectus 
or straight muscle of the neck, and it is also connected with ay , 
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vagum and intercostal nerve: the ganglion of the intercostal, of sym- 

thetic nerve, lies by its side; the nerve, before it forms this ganglion, _ See 
comes down small and thread-like through the same canal by which 4 
the carotid passes into the skull, 

The contortions of the carotid are great, both before and after its - 
passage through the bony canal; but within the canal it is forced to _ 
particular and successive bendings, such as indicate plainly some design 
of Nature ; for the canal forthe artery is long and tortuous, while thé 
nerves and veins pass through plain and simple holes, When the 
carotid first presents itself to enter the skull, it is curved, and is @ 
little behind its hole; it bends forwards and inwards a little, and so 
enters the canal; in entering the canal it rises almost perpendicularly 
upwards, but soon bends forwards again, lying, as it were, upon the 
floor of the canal; then it bends again upwards and forwards, to 
emerge from the canal ; by which turn the portion of the artery whiclr 
is engaged in the canal has the form of an Italic /. Even after it gets 
into the skull, it must still bend once more sideways and forwards, as 
if to meet its fellow, and to get to the side of the sella turcica; then wis. * 
it goes directly forwards till it touches the anterior clynoid process ; 
and then doubling back, or returning upon itself, it rises perpendicu- 
Jarly ; and so perpendicular is this last turn, that when cut across, the 
mouth of tlie artery gapes perpendicularly upwards: here it begins — 
to give its branches to the brain. 

It is by the side of the sella turciea that the CAVERNOUS SINUS sur- 
rounds the artery. This sinus is formed by the two plates or lamelle 
of the dura mater, parting from each other, and leaving an re ayy 
full of cells, like those of the penis or of the placenta. It is filled 
with blood, by communication with several of the smaller sinuses or 
veins about the basis of the brain ; the ophthalmic veins bring into it 
the blood from the eye ; four or five small veins descending from the 
fossa Sylvii bring blood into it from the middle parts of the brain ; 
the sinuses of the os petrosum (both on its upper and lower grooves) 
open into it, one high, another lower down, and that circular sinus or 
vein which surrounds the root of the optic nerves, opens into it from 
either side, All this blood is poured into the cells; the internal caro- 
tid artery rises through these ; and by the side of the carotid artery _ 
lies also that small nerve of the sixth pair which is connecte with % 
the great intercostal nerve. ay 

Veussens first discovered this curious structure ; Ridley denied it, 
and Haller at last in his turn confirmed it, Veussens believed that 
the sinus which deposited this blood conveyed it away again. Halley 
says that thisis the peculiar office of that vein which accompanies the 
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a ee artery, and which ; is named the vena sodalis arteriz carotidis, 

: supposed that certain small arteries opened vlsgiioto; the 

uot nudge it has neither arteries nor pulsation. 

git Thus we trace the carotid through its canal, through the cavernous. 

we = up t the side of the sella turcica, and about to enter the brain, 
ve off the arteries of the brain. But before we describe these, 


vill be easy to count shortly those little twigs which it gives off in 
ae - the canal and in the sinus. 
Le The carotid artery seldom gives out arteries before it enters the 


"4 skull ; it is a lusus natura, when it does happen that the occipital or 
oat eal arteries come off from it. 
“The first twig, which in any case it gives off, is sometime a small 
artery, which returns downwards along with the upper maxillary 
nerve ;* next, a small twig, accompanied by a branch from the me- 
~~ ningeal artery, goes into the tympanum by way of the aqueductus 
Fallopii ; and next, while the artery is within the sinus cavernosus, it 
a gives out two little branches, the one forwards, the other er 
named ARTERIES of the RECEPTACULUM, be ‘ 
1, The little artery which goes backwards from the sinus or pia 
de ~ taculum goes chiefly to that part of the dura mater which covers the, 
_ posterior clynoid process, and which covers the cuneiform process of 
the occipital bone ; it gives twigs to the 4th, 5th, and 6th pair of 
ie nerves, and to the pituitary gland; in short, to all the parts at the. 
back of the sella turcica ; it ends in inosculations with those twigs of 
the vertebral artery which come off from the vertebral before it enters’ 
the skull. 
2. The little artery which comes out from the receptaculum to go. 
_ forwards, arises where the carotid is crossed by the 6th pair, and has 
been confounded with a delicate nerve which joins the intercostal nerve 
toa branch of the 5th pair. The distribution of this little ar 
nearly the same with that of the first, for it belongs to the 3d, 4th, and, 
i. 5th pair of nerves, and to the pituitary gland. 
The carotid having risen to the anterior clynoid process, gives out 
_ there a small artery, less than.a crow-quill, which enters directly into 
the orbitary hole, accompanies the optic nerve into the eye, furnishes 
the eye, the eye-lids, the muscles, and the lachrymal gland, and 
- sends out branches upon the forehead, viz. the frontal arteries in which 
itends. This is a short history of the OPHTHALMIC ARTERY ; which, 
as it furnishes all the arteries of the eye, must be described apart. 
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‘The carotid, now about to enter into the brain, divides at the sella 
-___ tureica into three arteries; one to the fore Jobe, another to the middle’ 
Jobe, and a third to form ‘the circle of Willis. "These arteries’ aré 

y so numbered that the communicating branch is first described ; 

, the anterior artery of the brain; and, lastly, the middle artery 
| of re brain. But of this arrangement no one who is accustomed 
j ~ to observe the course of this artery can entirely niga ¥ i ve 


jai , | 8 "Phe second branch of the 6th pair. 
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largest ; the next, witiah: goes romdire to the ford 
a on, is smaller; the third, which isthe communicating brane 
going backwards to unite with the vertebral artery and form the circle 
of Willis, is the smallest of all. ‘The middle artery of ears tees nae 
is, from its great size, to he regarded as the trunk. 


ie 1. ARTERIA MEDIA CEREBRI. . 


The middle lobe of the brain is separated from the anterior lobe = 
* a very deep sulcus or furrow, which is named Fissura sytvi. This ; 
fissura Sylvii is formed by the transverse process of the sphenoid bone, 
or, in other words, by that very sharp line which runs out la 
from each of the anterior clynoid processes, and which parts the for 
lobe, which lies in the shallow part of the skull upon the orbitary pro- 
cesses of the frontal bone, from the middle lobe, which lies in the 
deepest part of the skull behind the clynoid processes. The mipprn 
ARTERY OF THE BRAIN having risen from the side of the sella turcica, 
runs straight along this fossa Sylvii, and is really the continued trunk sf 
of the carotid ; it is larger than the artery at the wrist; it goes di- 
reetly outwards, viz. towards the temple; it runs along the fossa. 
Sylvii, and is lodged deep in that cleft ; where it lies deep, it divides 
into two great branches, one deep and one superficial ; it gives some 
branches to the anterior lobe, but it is chiefly limited to the middle 
lobe of the brain ; its branches to the posterior lobe, or inosculations 
with any branches of the basilar artery, are comparatively few. 

Thus the artery ends by passing into the substance of the brain. 
But nearer the sella turcica, and before it enters into the fossa Sylvii, 
it gives some small and delicate arteries ; the consideration of which 
seems to be unimportant at first view, but which is really useful in ex- 
plaining the anatomy of the brain. It gives small twigs to the pitui- 
tary gland, to the optic nerve, to the tentorium, and especially to the 
pia mater covering the basis of the brain. Among these small twigs 
certain sets of arteries make a very distinguished figure. 

1. There is one small artery which runs up into the anterior hon 
of the lateral ventricle, and forms that great plexus which lies along in 
the floor of the ventricle, named PLExUs CHOROIDES. This, thenyis 

' the ARTERY of the CHOROID PLEXUS. 

2. There is a set of arteries, of considerable number, but varying in 

respect of number, small as sewing threads, which inosculate ree 

edly with each other, and which are scattered widely and beau 
over the crura cerebri and basis of the brain, forming in the pia rayttaie! 
a plexus or web of vessels. This part of the pia mater is named velum — 
from its beauty and delicacy ; and this is what Wepfer, among er 
older authors, considered as a species at least of the rete mirabile; — 
but that name implies a peculiar office, as in beasts, which this, deli 
cate “—o of vessels cannot have. » 
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fhe FoRE artery of the Brarn comes off from the middle artery 
at right angles nearly ; for the great or middle artery runs directly out- 
wards towards the temple, while this second artery runs directly for- 
wards along the fore lobe of the brain. It is named sometimes the 
artery of the corpus callosum, because of two great branches into which 
_ it is divided one goes to that part of the brain. The corpus callosum 
(a most absurd name for any part of the brain) is the white and medul- 
lary substance where the two hemispheres of the brain are joined ; and 
upon separating the two hemispheres with the fingers, the corpus cal 
losum is seen like a large white arch, and the artery of the corpus cal- 
_losum is seen also arching over its surface. 
5 The anatomy of the arteria anterior cerebri may therefore be ex- 
_ plained thus ; first, it goes off at mght angles from the middle artery of 
_ the brain, which is to be considered as the trunk, and there it often 
_ gives small twigs to the olfactory and optic nerves; next, the two 
anterior arteries of each side, while they go forwards as if towards the 
ae ris “or i, bend a little towards each other ; they almost meet, but do 
- - not absolutely touch ; they form a communication with each other, 
which of course is exceedingly short, but pretty large, It is this short 
communication which completes the circle.of Willis at its fore part. 
This cross communication between the arteries of the opposite sides 
passes just before the sella turcica and pituitary gland, and exactly in 
the middle it sends off an artery, which goes down into the third ven- 
tricle, and gives branches to the fore part of the fornix and to the sep- 
tum lucidum. RES 
After this comraunication, both arteries rise, with a large 
___ along the flat surface of that deep division which the falx makes 
‘y the two hemispheres of the brain: there each divides into* its 
great branches ; one attaches itself to the corpus callosum, or that 
arch which we see upon holding apart the two hemispheres; it arches 
along with the corpus callosum so as to describe a semicircle; it is 
the larger of the two branches; it is named ARTERIA CORPORIS CAZ- 
_ ost: the other branch keeps upon the flat surface of the brain, where 
_ the one hemisphere lies flat upon the other, and it rises in a beautiful 
arch within the pia mater, dividing into beautiful and very minute rami- 
fications before it enters actually into the substance of the brain. 
pushed two great branches of the anterior artery are well distin- 
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‘ by Wepfer by the names of arteria profunda and arteria sub- 
e +4 (the deep and superficial of the anterior artery,) as there is @ 
deep and a superficial branch of the middle artery. arch of the 
___ arteria anterior cerebri overhangs in a manner that of the artery of 
the corpus callosum, and both of them inosculate under the falx with — 
% thaltzieeies of the opposite side, 
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‘Phe communtcatrne arrery goes as directly backwards from the 
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middle artery as the anterior artery goes forwards. It is small, pro» 
ceeds backwards, and a little inwards ; it goes round the sides of the — 
corpora mamillaria, and is about a quarter of an inch in length before 
it meets the brancli of the vertebral artery; and though it does give ~~ 
off small twigs, as to the infundibulum, to the optic nerve, to the cr a a 
cerebri, and especially one of greater size, to the choroid plexus ; 
all these are trivial arteries, such as every trunk at the basis of the 
brain gives off. It is not its twigs that are to be observed, but itself 
only that is important, as forming one of the largest and most impor- _ 
tant inosculations of the body. It unites the middle artery of the brain, : 
which is the trunk of the carotid, with the posterior artery of the sate a 
which is the first and greatest branch of the vertebral artery. 3 
This anastomosis is the circle of Willis, too remarkable not to bean 
been very long observed ; it was drawn by Veslingius and by er | 
rius; itis but ill on by Bidloo and by Cowper ; it is not a 
eirele, but is right lined, and of course angular: it is of very un-— 
equal size ; in one body it is large, in another smaller, often even in ne 
same body it is irregular, the one side being large and the other parser * * 4 


This inoseulation brings us round to the first branch of the erga 
arteries, viz. the ARTERIA rosTERIOR CEREBRI ; for the vertebral pres . 
gives two arteries to the cerebellum, and one to the back pate of the 


brain, # 
eS 

OF THE VERTEBRAL ARTERY. 7 
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The veviebral artery, though but the secondary artery of the head, is 
a principal one of the brain, and conveys a very great proportion of = 
blood ; and its turnings and windings before it enters the skull are 
as particular as those of the carotid itself. The vertebral is  —_ 


‘among the first branches of the subclavian artery, and comes off from 
_ it where it lies across the root of the neck. The two lower ganglions 
_ of the sympathetic nerve lie over it, and their threads surround its 


trunk, making curious net-works round it. The artery then enters 
into the canal prepared for it in the transverse processes of the verte- 
bra, commonly getting in by the 6th vertebra: but in this it is irre- 
gular, sometimes entering into the 7th or lowest; and it has been ; 
seen entering into the uppermost hole but one. In this canal it 
ascends in a direct line the bottom of the neck to the top; but, 
like the carotid, it makes great contortions before it enters the skull ; 
for when it has reached the second vertebra, its transverse process — 
being rather longer than those of the lower vertebra, the a 

forced to incline outwards ; and the transverse process of the atlas or 
first vertebra being still much longer, the artery in passing through it 
is carried still farther outwards; it is forced to take a very sudden turn, _ 
and is visible without cutting the bones. When the artery has Le 
through the transverse process of the atlas, it makes another ve 

den turn, lies flat upon the circle of that vertebra, so as to make a — 
Jarge hollowness or groove upon the bone, and then it enters the fora- ae 
men magnum by rising in a perpendicular direction; and thenagain 
# bends and inclines Rewards, lying flat along the cuneiform process “ape 


& 


ting dani alias wes. #: a 

This basilar artery lies, with regard to ‘the ia upon the eun 
cess of the os occipitis, and runs along it from the —— 
e sella turcica ; with regard to the brain, it lies upon that ge gr 
rele which is named the tuber annulare or pons Varolii; = 


. the artery goes along in one great trunk, it gives out from each side 

4 _ little arteries, which belong to this tuber esthilares 

The brain has three arteries derived from the vertebral artery as it 
has from the internal carotid; two are given wr: rebellum and 
, to the cerebrun. 


1, ARTERIA CEREBELLI POSTERIOR. 
The POSTE ‘OR ARTERY, or LOWER ARTERY of the CEREBELLUM, 
_ is small and ‘not regular. It comes off from the basilar artery either 
mediately after the union of the vertebrals, or from the vertebral 
_ artery immediately before the union. It is often smaller on one side’ 
than o other, and sometimes it is wanting on one side. Itmoves 
lownw in a sort of retrograde course between the ory 
Willis and the group of fibres which form the eighth pair, and dives 
| between the cerebellum and the me oblongata. Its larger 
ranches spread out upon the pia mater, a en enter into the medul- 
~ dary substance. They belong to the c um, to the spinal mar- 
row, and some of them to the pons Varolii. t there are also smaller 
Bar: vo wi twigs, as twigs to the eighth and ninth pair of nerves : 


s there; and as this posterior artery winds downw 

7 slum, it gives many branches about the vermis, 

rall twigs which run between the lower point of the te 
pyram idal bodies. ‘a 


nas in one great trunk: now the pons Varolii is just the Bid 
produced by the crura cerebri and cerebelli, meeting and uniting to 
form the spinal marrow. ‘The corpora olivaria and pyramidalia are. 
just two bulgings at the root of the spinal marrow ; and as every great 
_ artery, whatever its destination may be, gives twigs to those parts 
_ which it passes over, so does the basilar artery ; giving twigs first to 
; the corpora olivaria and pyramidalia, next to the crura cerebelli and 
a to the crura cerebri; and asit runs along the pons Varolii it distributes 
; li teries to it from right to left. 'These little arteries also mark 
th es of the pons with small furrows, which are seen when the 
is arteries are issected away. One of these transverse arteries, longer 
than th , looks like another posterior cerebri. It goes to the 
seven ; or auditory nerve, in the following way: The sevents 
pair of nerves proceeds from the back part of the pons Varoli 
as it goes forwards, the two nerves which it consists of, ¥ "8 


asi ng with them into the car. The basilar artery also gives 


ra ait 


* * 
* ” 
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‘fitth and sixth pair of nerves, which arise from the fore basa. 
s; as the seventh pair arises from behind. 
ved at the fore part of the pons Varolii, the ieecilawasters ane 
most at one point four great arteries, two to the right hand and | 
o the left. These are -thagpieres compel — we egg P 


lente CEREBELLL, Tee eee 

GS eee sed? 

The ANTERIOR ARTERY of the Prenat or the upper artery, as 
it is called, goes. off at right angles from the basilar artery, and Sonia 
round the crura cerebri to get to the cerehellum. It gives its branches 
first to the x cerebelli, to the cerebellum, and to, the processus ver- 
miformis. ondly, There is a greater artery going over all the upper 
part of the cerebellum, (where it lies under the brain,) and also. ) an- 
aes which keeps closer to the brain than to the cerebel um, -branches_ 
over that velum or delicate part of the pia mater which is interposed 
between the cerebellum and brain ; and going along it supplies the. 
sineal ghana” and arrives at last at the place of the nates, testes, and 
gland, and attaches itself to them. Some of the twigs go dow: 

into ‘the fourth ventricle. 


aidan Nak in ke hay haa: Ms 
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3. ic POSTERIOR CERERRI. 


The POSTERIOR ARTERY of the brain goes off immediately after this, . 

is like it, runs parallel with it, is larger, boca to the posterior lobe of the | 
brain, and receives near its root the communicating artery from the 

otid, which forms the circle of Willis. | Where this posterior cere- 

1d the anterior cerebelli run parallel-with each other, the thirc 

r Pistves rises between them. The posterior cerebri first gives a 

yig on either side to the bottom of the third ventricle, whic 1 


so far forwards as to give branches to the thalami, infundibul 
to the crura fornicis. Then the main artery, bending like that. 
bed round the crura cerebri, and passing deep into the great divi- © 
ion between the cerebellum and brain, arches upwards towards the back 
lobes of the’brain; but before it arrives there, it gives first small twigs 
to the crura cerebri, and then another notable artery (though small) 
destined for the internal surfaces of the ventricle. ‘This is a chief artery 
of the choroid plexus ; it enters’ the lateral ventricle by the inferior 
horn ; ; goes along with the cornu ammonis ; helps to form the choroid 
kus ; inosculates, of course, with the choroid arteries from the caro- 
id; and twigs also go from this artery to the nates, testes, and pineal 
d, or in other words, to the velum which separates the cerebellum 
in, which closes the ventricle behind, and which covers the 
1, and is a menrbrane or velum to it also ; the pineal gland, . 
testes, being situated neither in any of the ventricles, nor on 
e brain, but between the surfaces of the cerebrum and — 
re the one lies upon the other, 
ad branch to the internal surfaces, the great unk 
erebri branches ey like a tree all over the back 
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brain, and also y 
Thus is the v 
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oe THE ARTERIES OF THE SPINAL MARROW, 


f'mive lasausaned none of those smaller arteries which the verte 
gives off before entering the skull, e, being destined — for 
the spinal marrow, they belong to this second class. : 

The vertebral artery, as it mounts ions its canal towards th 2] 
gives at each step, or as it passes each vertebra, a delicate twig 
little arteries pass through the intervertebral spaces, go to the 
muscles of the neck, and inosculate with the thyroid and cer 
ries. In like manner, other small arteries go inwards to the / 
marrow at the place where each nerve comes out. They enter inte 
the sheath of the spinal marrow, and inosculate with the chief arteries 

of the medulla spinalis. 

As the vertebral passes through the atlas, both above and below that 
bone it gives out much larger arteries to the muscles, as recti, 
trachelo-mastoideus, and complexus, inosculating largely with the oc- 
cipital artery; often there is. at this point one large and particular 
artery going out to the back of the neck. * 

Again, as the vertebral passes through the occipital hh | , it gives 
out a little artery, which accompanies the trunk itself up 1 the 
foramen magnum, and goes to that part of the dura mater which covers 
the cuneiform process, and there’ it inosculates with the twig of the 
carotid, which enters along with the jugular vein. This is the poste-' 
rior artery of the dura mater. 
| - agi come the arteries of the spinal marrow, the anterior of which 
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comes out from the trunk of t e ‘ertebra artery ; the posterior (though * 
it also sometimes co nes off from I rtebral before the basilar is 


formed) more commonly oi e sterior cerebelli. 


Phy 


er ghia 1 ARTERIA axrenion serps 


"The ayrertor artery of the spinal marrow is the er of the 
two. It was discovered first by Willis ; it eet rope 
the time of Veussens, as a nerve accompanying the spinal marrow ; 

because, ema of blood and uninjected, it is mila. alla not un 


like a s spinal artery begins within the skull by two branches, 
which - proceed down the spine. Nore two branches 
arise one from each vertebral artery, at the v point where the ver- 


tebrals are about to unite to form the basilar trunk : re edie anlery 
down its own side of the spinal marrow, ete the corpora’ —- 
and the corpora pyramidalia ; each artery, before it leaves the skull, 
gives twigs to the tuber annulare, and to the pyramidal and oval bodies, 
for they are the beginnings of the spinal marrow; and soon after 
emerging from the skull,* the two spinal arteries join so as to form one 
anterior spinal artery. This joining’is usually at the top of the neck, — 
or rather within the skull, but sometimes so low as the last vertebra — 
of the back. Almost always they join within the head or near it; and 
the anterior spinal artery which they form descends along the ‘spinal 
marrow in a furrow which it forms for itself. The peculiar office 
of this artery is to supply the spinal marrow and its sheath, which 
it does by sending continual branches into the substance of the s 
marrow ; while other branches go into the sheath itself, and pass out 
from the ’ spifial ‘canal along’ with those nerves which go out from the 
spinal marrow, accompanied by little processes of the sheath, which 
are named processus denticulati. 
But this artery, being extremely small, would be soon exhausted, 
» it not reinforced with small arteries coming into the sheath : 
s through the vertebral interstices into the spinal canal, and 
» derived from every artery that passes near the spine. Thus in the 
sck, the spinal artery receives twigs from the vertebral. arteries, and 
from the thyroid and cervical arteries ; in the back it receives twigs 
very regularly from each of the intercostal arteries, and it receives its — 
twigs from the lumbar arteries when it has got down.as low as the 
loins. _ 
But this spinal artery, which is continually diminishing, at last fails © 
_ inthe loins ; and where the cauda equina is, that is, principally in the 
- of the os sacrum, the medulla is no longer supplied by a spinal 
ry, but by the small branches of the sacral arteries, which enter by 
| 93 of the sacrum. 
Of tho ventitious branches which reinforce the artery of the spinal 
marrow as it descends through the spine, each gives several other 
branches ; they give twigs to the muscles of the spine, twigs ° the 


* The artery which scsompanice the ninth pair or lingual nerve, often comeg fom 
the anterior spinal artery _ 
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substance of the vertebra: themselves, twigs to the sheath of the spinal 


marrow 3. nally, twigs which inosculate with the spinal asterys 
and which si into the nervous substance to nourish it. 
y 2. ARTERTA SPINALIS POSTERIOR. . 


The PosrERIoR sPINAL ARTERY differs in all essential points from 
the anterior : first, there are two posterior spinal arteries which arise, 
not from the basilar or vertebral arteries like the anterior, but usually 
from the : ria anterior cerebri ; and they are smaller than the anterior 

artery. Secondly, these two arteries give small twigs 

the fourth ventricle, and then go round from the fore to the 

part of the medulla oblongata ; but there, instead of uniting like 

the beginnings of the anterior artery, they continue separate, run down 

the spinal marrow as ima dies arteries, with very frequent noscu. 

lations between ther. artery is also unlike the other in respect 

of its termination, for it disappears at the second vertebra of the loins. 
Its inosculations with the arteries from without ate very free. 


OF THE ARTERIES OF THE EYE. 


‘T'ne arteries of the eye, as we have seen in the plan, come from one 
branch only, the ophthalmic artery, the branch which the carotid, when _ 
it touches the anterior clynoid process, sends into the orbft along with — 
the optic nerve. But small as this original artery is, (not so big as a 
crow-quill,) the -system of arteries. which arises from it is very great ;. 
whether we consider.their number, the irregular parts which they supply, 
or the great inosculations which they form even with the outward arte- 
ries of the nose and face. 

These are reasons for Setting this order of arteries apart ; and even 
with all possible care in ‘the arrangement, it is not easy to deliver an 
orderly iol history of this artery. ‘The ophthalmic artery sup- 
plies not only the eye itself, i. e. the globe, but it supplies also all the 
apparatt , if I-may so call it, of the eye, ¢. e. the muscles, the lachry- 

bs hay the eye-lids, and even the forehead and nose. 
2 pee a great branch, which leaves the ophthalmic artery, and 
its course outwards and upwards along the eye, to supply the 
| gland where it isexhausted. 2dly, The ophthalmic supplies 
‘the eye itself, both by that artery which enters into the centre of the 
optic nerve, called arteria centralis retine, and also by other arteries 
which are named the ciliary arteries ; because they go onwards to the 
fore part: of the e, where the. ciliary circleis. Sdly, The muscles 
are supplied by ery which comes from the same place nearly with 
those ciliary arteries. 4thly, There are two arteries which go down 
through holes in the socket into the bones and cavities of the nose ; 
and thése, as they perforate chiefly the «thmoid bone, are named mth- 
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moid arteries. Sthly, and lastly, Those arteries which go out upon 
the forehead and nose are so directly from the trunk of the ophthalmic 
artery, that they must beregarded as the termination of it. This is the 
system of vessels which comes now to be described, and this is, perhaps, 
the bést order for the description. 


ARTERIA LACHRYMALIS. 


_ The LACHRYMAL ARTERY i is the first branch of the oplitielase but 
order to know its place correctly, we must first obs how the — 
Imic artery enters the orbit. It comes off from 1 , carotid, 
that artery touches the clynoid process ; and is so } 
e process, that the setting off of ho ops i sons copa 
at projection. It then dives under the optic ar: 
lhe outer side of it; and as the artery goes along thr« 
makes a spiral turn till it completely surrounds the nerve. © 

The mal artery goes off from the ophthz mic immediately after 
entering the orbit,* though sometimes it arises from the artery of the 
dura mater; dnd then it enters by the foramen lacérum, which is the 
next opening to the optic hole. It goes off from the ophthalmic about 


" two or three lines after it .has entered the socket. It goes all along 


the outer side of the orbit, because: the lachrymal gland lies in the 
outer corner of the eye. When it reaches the gland, itis branched out 
and entirely expended upon it, except that it sends some small twigs 
forwards to the eye-lid, Of these vagrant branches, one twig goes to 
the periosteum of the orbit, perforates the cheek-bone, and so gets into 
the hollow of the temple, inosculating with the deep temporal artery ; 
while another little branch goes to the tarsus of the upper eye-lid, and 
another.to the tarsus of the lower ees and thus ends the lachrymal 
tags 


SRA CENTRALIS RETINE. 


This branch of the saldaabite artery is so named because it perfo- 
rates the optic nerve, runs up through its very centre or axis, enters into 
the cavity of the eye through the very. centre of the optic nerve, and 
spreads its branches all over the retina. It usually arises from the 
ophthalmic artery, where it turns in the middle of the orbit over the 
upper part of the optic nerve ;} it plunges into the nerve ; and this 
artery, or rather the artery and vein both (for the vein accompanies it) 

e so large a canal in the centre of the optic nerve, that their 
stands quite open and gaping when the nerve is cut acr 
and'was long known to the older anatomists by the name of por 
opticus, before the meaning of this orifice or hole was understood. 

When this artery arrives within the eye it branches out most beauti- 
fully upon the outer delicate membrane of the retina. The angles 
and meshes which this artery makes give the name of retina or net- 


* Sometimes it goes off one or two lines before the ophthalmic enters the optic hole, 


from the middle of the arte 
+ It may be found arising from the Glliary arteries, or sometimes from the mnscular. 
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like to the whole; for the baliiy part of the optic nerve expands into 
a very thin and delicate web which resembles mucus. This web has 
- its strength from these branches of the central artery. The branches 
ga of iit artery, and the mucus-like expansion of the nerve, lie in two 

ate layers ; and hence some anatomists reckon the retina a double 


The retin centralis having given off sideways these innumerable 
branches to the retina, still goes forwards, plunges through the sub- 
_ stance of the vitreous humour, does not stop till it arrives at the back 
part of the lens, and is of course the ARTERIA CENTRALIs OcuLI, the 
central artery of the eye itself. This central artery cannot be seen 
in the adult, and therefore there may be a question as to theif éx- 
istence at all; but by injecting the arteries of the eye of a fetus, of 
a slink Calf, or of any young animal, the arteria centralis oculi i 
to distribute its branches in the following way: As it goes 
through the centre of the eye-ball, it gives off its delicate arteries fr 
side to side, which go along the partitions of the vitreous humour (for 
the vitreous humour is divided every where by membranes into ‘anal 
honey-comb-like cells). These cross arteries inosculate with those of 
the retina, and are plainly the arteries which secrete and support the 
virtreous humour.* The central artery stops when it comes to the 


back of the lens: it is scattered in a radiated form, as if by the resist- - 


ance, into many great branches. These branches go round all the 
capsule of the lens, and meet again on its fore part; where, uniting 
into one or more small arteries, they pass onwards into the opening 
of the pupil, and help to form that membrane which in the feetus oa 
from the margin of the iris, and shuts the pupil. 


So the arteria centralis retine passes first through the centre of the 


optic nerve ; next through the centre of the vitreous humour ;_ next, 
after going round the capsule.of the lens, it passes through the poste- 
rior chamber of the aqueous humour, and terminates in the centre of 
the ‘pupil. But as these last arteries, viz. of the pupil, vanish soon 
after birth, we may consider the central artefy as ending in inosculations 


with those arteries, which coming upwards along the sides of the eye . 


along with the retina, form a wren circle of arteries at the root of 
the ae spew: 


ARTERIL& CILIARES. 


The ciliary circle is known, upon looking outwardly at the eye,-by 
that white line which borders the iris, and separates the iris or colour- 
ed part of the eye from the white or colourless part. That circle 
marks the place where there is a great concourse of arteries. The 
corpus ciliare, or ciliary body, is the part within the eye which lies flat 
upon the fore part of the vitreous and crystalline humours, which is like 
‘a second iris behind the first, which is extremely vascular, and corres- 
ponds with the ciliary circle without. This corpus ciliare is radiated 


* T have observed the artery branching in the midst of the vitreous humour, but these 
branches I a seen terminating on the back of the capsule of the lens, —C.B. 
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(that is a consequence of the peculiar order and arrangement of its 
vessels, which run in rays from the ciliary circle, 7. e. from the cireum- 
ference towards the centre). These radii coming from the ciliary © 
circle are called the ciliary processes; so that the ciliary circle, 
corpus ciliare, and ciliary processes, are all parts of the same vascular _ 
organ. © This is the part of the eye to which all those arteries Oo" 

are next to be described. z 

1. Two arteries of considerable size go off from the sides oF the 
ophthalmic artery : these go along the sides of the optic nerve ; they 
go towards the ball of the eye; and the one on the outer side of the 
eye is named EXTERNAL CILIARY ARTERY, that on the inner side of the 
optic nerve is named the INTERNAL CILIARY. 

2. These two divide themselves again inte two subordinate branches : 
one of them as soon as it touches the eye, that is, just beyond the 

Mantation of the optic nerve, enters its substance, and is spread out 
on its choroid coat in a great number of branches, which are named 
PILIARES BREVES, the short ciliary arteries : the other gees further for- 
ward upon the eye before it enters, and even after it enters, it still goes 
forwards to the very fore part of the eye before it divides ; hence named 
CILIARES LONG. 

3. The ANTERIOR CILIARY ARTERIES are some inal and uncertain 
; branches, which come sometimes from one source, sometimes from: 
: another, but most commonly from the muscular branches ; and they go’ 

along with the muscles, and consequently enter the eye at its fore part 

just where the recti muscles are inserted. But, though small, these 

anterior ciliary arteries are of considerable number. 

From the places at which these. several arteries enter the ball, one: , 

: might guess a priori how they will ‘be distributed through its coats, 
; The ciliary arteries do not all of them arise from the ophthalmic 
artery ; many arise from the muscular branches. As soon as they. 
touch the eye-ball, they enter into it near the insertion of the optic 
nerve, pass through the sclerotic coat (leaving for its nourishment a few 
twigs) ; they divide so, that just after they have entered, we can count 
twenty-five or thirty all round the root of the optic nerve which go for- 
wards in a radiated form, and are completely diffused upon the choroid 
coat; these gare the posrpRIOR CILIARY ARTERIES. This coat of — 
vessels lines the choroid all the way forward to the lens, goes still 
onwards to the fore part of the lens ; and then turning down upon the 
lens at right angles, it meets with the anterior vessels, and forms the 
ciliary circle, and the ciliary processes or radii; a few twigs go still 
forward upon the uvea and iris, so as to make a very important con- 
nection of all the vascular parts of the eye. 

Secondly, The.tonGeR ciLtany anTertss enter the sclerotic a little — 
further forward, and penetrate at a greater distance from the optic 
nerve. They are two arteries thus distinguished ; they pass forward 
between the sclerotic and choroid coats, and on approaching the ciliary 
circle, they each divide and make a circle of inosculation. Their 
branches meet each other, and are now joined both by the shorter 
ciliary arteries and by the anterior ciliary arteries; by which conjunc- 
tion an anterior circle is formed, which corresponds with the outer 
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circle of the siniiliatad in called the ovrER CILIARY CIRCLE : this agaiti 
sends radii of vessels, perhaps 30, inwards, which meeting, form a 
second circle, the INNER CILIARY CIRCLE, 

Thirdly, The anterior ciliary arteries enter the eye at its fore part, 
and immediately unite with these, as has just been explained ; they help 

to form the ciliary circle, which is the great conjunction of all the in- 
eel vessels of the eye. 

The MUSCULAR ARTERIES are the least regular of all the branches of 
_ the ophthalmic artery. From one or other branch of the ophthalmic 
there generally arise two muscular arteries ; oe one for the upper, the 
other for the lower muscles. 


ARTERIA mint icgtund SUPERIOR. 


4 
col sists of small twigs, which go 
peeineenpetioe’s and these, though 


The UPPER MUSCULAR ARTER} 
chiefly to the levator palpebrae an 
_ they sometimes arise as two su artery 
itself, yet in general come off rather from \t artery which, as it goes 
out by the supra-orbitary hole, is named the supra-orbitary artery. 
These muscular branches of the spn cee, then, supply the upper 
muscles of the eye, as the levator palpebre, the obliquus major, the 

rectus superior, and the sclerotic or outer coat of the eye. 


ARTERIA MUSCULARIS INFERIOR. 


The LOWER MUSCULAR ARTERY is very generally an independent 
artery, and pretty large. It comes off from that part of the ephthalmic 
artery where it is giving off the ciliary arteries. This muscular branch 
is larg e enough to give off sometimes the arteria centralis retina, and 
often some of the short ciliary arteries arise from it; it is so long as 
even to reach the lower eyelid. The muscles which it supplies are all 
those which lie on the lower part of the eye, as the deprimens oculi, 
abducens oculi, obliquus minor. It also gives variable twigs to the 
sclerotica, the optic nerve, the periosteum of ne orbit, and sometimes 
to the adnata and lower eye-lid. ‘ 


The set of arteries which stand next in order are pe which go 
down into the nose through the «thmoidal bone, whence they oa 
named zthmoidal arteries. The «#thmoidal arteries are, like 
branches of the ophthalmic, pretty regular in their destination, but far 
from being regular in the manner in which they arise. 


ARTERIA ZTHMOIDALIS POSTERIOR. - 

The PosrERIOR LTHMOIDAL ARTERY is so named, because it passes 
through the posterior of two holes which are in the orbit at the joining 
of the zthmoidal with the frontal bone.* It is an artery by no means 
regular in its place, coming sometimes from the ophthalmic trunk, 


_* In describing the skull, these are named the internal orbitary holes: 
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sometimes from the lachrymal artery, weey a from the supra-orbi- 
tary artery. It is of no note : it is the smaller of the two «xthmoidal 
arteries ; it gqes through its hole, and is scattered upon the bones and 
membranes of the nose. While it is circulating its twigs among the 
zthmoidal cells, it inosculates, of course, with the nasal aha 9 of the 
external carotid. 


+ ' ARTERIA MTHMOIDALIS ANTERIOR. 


The anterior «thmoidal artery is rather more regular and more im- 
portant ; it passes through a larger hole, and is itself larger ; it comes 


off more regularly from the ophthalmic trunk, and it goes not down | 


into the nose, but upwards into the skull. 


The thalmic artery, much exhausted by giving off “many branches, 
has risen over the optic nerve, has completed its spiral turn, and has 
just got to pede Babee of the « e, where the zthmoid hole is when 

a eet # om it. It arises just behind the 
pulley of the upper muscle, plunges immediately into its pecu- 


culiar hole, and, along a canal within the ethmoid bone, it 
merely gives twigs to the frontal and zthmoidal sinuses, and passes up 
by one of the largest holes in the cribriform plate of the ethmoid bone. 
When within the skull, it is under the dura mater, between it and the 
bone ; it goes to the dura mater and to the root of the falx, and some 
of its delicate twigs turn downwards again into the nose, through the 
small holes of the cribriform plate accompanying the branches of the 
olfactory nerves. ~~ 


The fifth codes of aiteviea is very numerous, iricluding all those 
which send their twigs outwards upon the face. They are the supra~ 


orbitary artery, the artery of the upper eye-lid, the artery of the lower 


egene, the artery of the forehead, and the artery of the nose. 
A 
ARTERIA. SUPRA-ORBITALIS. pinify 


The saprs-laany artery is so named from its emerging from ‘the : 
- socket by that notch in the superciliary ridge which we call the supra- 


orbitary hole. It comes off fronr the ophthalmic artery at the place 
where it gives off the ciliary and lower muscular arteries: it so often 
gives off the arteries which go to the upper muscles of the eye, that 
some have named it the superior muscular artery. It passes onwards, 
giving twigs to the levators of the eye and of the eyelid, and to the 
upper oblique muscles, and to the periosteum : and before it arrives at 
the supra-orbitary hole, it divides into two twigs; of which one lies 
deep, and supplies the periosteum of the forehead, inosculating with 
the temporal artery ; the other lies more superficial, but still is covered 
by the orbicularis and corrugator supercilii, on which muscles it bed 
stows all its branches. 


Vor. I.—L 1] 
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 ARTERL# PALPEBRALES. 


The two PALPEBRAL ARTERIES arise from the ophthalmic after it 


has passed the tendon of the obliquus superior, when it has inamanner - 


emerged from the socket, and is lying at the inner angle of the eye ; 
there it commonly gives off two small arteries, one to the upper and 
one to the lower eye-lid: and often the two arise by one trunk. 
ARTERIA PALPEBRALIS INFERIOR.—The arrery of the LOWER EYE- 
itp is the branch of the two which goes off the first ; but it is the smaller 
and less regular of the two. Its twigs go, one to the union of the two 
_ tarsal cartilages, to the caruncula lachrymalis, and to the adjoining 
part of the adnata ; another goes deeper, viz. to the lachrymal sac, 
and even into the ethmoid cells; and a third twig runs along the 
margin of the tarsus, named tarsal artery, supplying the Meibomean 
lands. 
( ARTERIA PALPRBRALIS SUPERIOR.—The artery of the UPPER EYE- 
Lip: arises along with the lower palpebral, or near it; it gives few 
_ branches; one keeps to the angle of the eye, and supplies the orbicu- 
laris oculi, the caruncula, and the tunica conjunctiva ; another having 
pierced the fibres of the oblique muscle, runs along the borders of the 
tarsus, inosculating with a similar branch of the lachrymal artery, and 
forming an arch along the upper tarsus as the other does below. 


ARTERIA NASALIS, 


The NASAL ARTERY goes off at the edge of the orbit, rises over the 
lachrymal sac, and over the ligament of the eyelids ; it first gives a twig 
upwards-to the root of the frontal muscle; then another goes down 
over the lachrymal sac, and after giving branches to the sac, goes to 
the orbicularis muscle, and inosculates with the infra-orbitary artery ; 
and lastly, the most remarkable branch of this artery, from which 
indeed it has its name, runs down upon the side of the nose, making 
a beautiful net-work, and inosculating with the last branch of the labial 
artery, called angularis, which runs up to meet it.* This is quite a 


cutaneous artery; many of its twigs go to the skin; it is felt beating —— 


strongly ; it was often opened when arteriotomy was more regarded 
than it is now. 


£ ARTERIA FRONTALIS. 


The pRONTAL ARTERY is now to be distinguished from the supra-or- 
bital ; for the supra-orbital rises deep in the socket, emerges by the 
supra-orbitary hole, passes along chiefly between the bone and muscles, 
and makes no remarkable figure upon the face: while this frontal 
artery keeps chiefly upon the surface of the muscles, is quite subeuta- 
neous, has nothing to do with the supra-orbitary hole, and rises beauti- 


* Some of its branches absolutely penetrate the cartilages of the nose, and so get ac~ 
cess to the Schneiderian membrane, and supply it with blood. 
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fully upon the forehead. It is a delicate and slender artery, not so 
large as the nasal, and looks like one of its branches ; it gives off first 
a branch to the eyelids, named superciliary artery, which supplies the 
root of the frontal and the upper part of the orbicularis muscles ; it 
sends an ascending branch which dives under the frontal muscle, and 
belongs chiefly to the os frontis and pericranium. This is the little 
artery which often makes a perpendicular groove in the os frontis. 
The chief branch of the artery continues subcutaneous, is felt beating 
along the forehead, belongs chiefly to the skin of the forehead and to 
the hairy scalp, and mounts to the top of the head, to the place of the 
fontanelle, where it has free inosculations with the temporal artery. 
This last branch is the end of the ocular or ophthalmic artery, of 
which the branches are so irregular in their origin, that the most dili- 
gent anatomists have declined that part of the description, and yet 
have arranged the branches upon that scheme, viz. the points from 
which the several twigs arise: whereas I have thought it more prudent, 
Since the branches are regular in respect of the parts which they sup- 
ply, to arrange them according to those parts, viz. the lachrymal 
gland, the eyeball, the muscles, the zthmoid cells, the face ; an order 
which also very nearly corresponds with the order in which the arteries 
arise. The learning and remembering these arteries, it is right to 
acknowledge, is a task more difficult than useful; more suiting the 
severe anatomist, than the practical surgeon; ye. who, if he do his 
duty, will learn all; and as he learns much, must expect to forget 
much, - ar 


OF THE ARTERIES OF THE ARM. 


‘Tur subclavian arteries arise from the arch of the aorta. The left 
subclavian arises from the extremity of the arch, and just where the 
aorta is turning down towards the spine. It is longer within the tho- 
rax, runs more obliquely to pass out of the chest, receives in a less 
favourable direction the current of the blood. But the right subclavian 
arises from the aorta by that artery which is called the anTrrRtra INNO- 
MINATA; for it is an artery which can have no name, being neither the 
carotid nor the subclavian, but a trunk common to both. It is large, 
rises from the top of the aortic arch, receives the blood in the most 
direct manner ; from which physiologists have deduced those conse- 
quences which have been already explained.* 

1. The sora of the arm, as it proceeds, changes its name according 
to the parts through which it passes. It is named subclavian within the 
breast, axillaryin the arm-pit, brachial as it goes down the arm, and 
when it divides at the bending of the arm its two branches are named 


_* Douglas says the left is shorter, which I can by no means understand. 
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- ¢he’radial and ulnar arteries, after the radius and ulna, along which 


they run, until at last wich join to form postales arches in the palm of 
the hand. 

Nature has thus arranged and divided the parts of this artery; and 
the study of its branches becomes easy to those who will first conde- 


‘scend to observe this simple arrangement and the parts through which 


it goes. Ist, While the artery is within the: breast, it lies transversely 
across the root of the neck; it supplies the neck, the breast, the 
shoulder; it gives all its branches upwards into the neck, or down- 
wards, into the breast: upwards it gives the vertebral to the inside of 
the neck (if I may use an expression which cannot now be misunder- 
stood) ; the cervical, which goes to the outside of the muscles of the 
neck; the thyroid, which goes to the thyroid gland. While it gives 
off from its opposite side downwards, and into the chest, the mammary, 
which goes to the inner surface of the breast; the upper intercostal 
artery, which serves the space between the uppermost ribs ; the medi- 
astinum and pericardium, and even the diaphragm, though far oa, 
receive branches from this mammary artery. 

2. When the artery, having turned over the sloping part of the chest, 
glides into the axilla, and lies deep there between the scapula and the 


_ thorax, what parts can it supply, or what vessels can it give off, but 


scapular and thoracic arteries ? Its branches accordingly are three or 


four slender arteries to the thorax on one hand, named the four thora- 


- cic arteries, which give twigs to the glands, the pectoral muscles, and 


the breast or mamma; and on the other hand it gives off first great 
articular arteries which surround the joint, and still great scapular 
arteries which surround the scapula, and nourish all that great mass of 
flesh which lies upon it. 

3. But when this artery takes the name of the humeral artery, and 
passes along the arm, it must be simple, as the arm is simple ; for it 
consists of a bone, of one mass of muscles before, and another behind : 
the artery of course runs along the bone undivided, except that it gives 
off one branch, which runs parallel with the main artery, and running 
deeper among the flesh, is named muscularis or profunda. 

4. It divides at the bend of the arm, in order to pass into the fore 
arm in three great branches. In wounds thus low, all danger of losing 


_ the arm from wounds of the artery, unless by the gross ignorance or 


fault of the urgeon, is over: we do not attend so much to the parts 
which it supplies, or/in other words, to its inosculations, as to the-parts 


‘against which the great branches lie. We observe here, as on all 


occasions, the artery seeking protection, and running upon the firmest 
parts : its three branches now pass ; one along the radius, another along 
the ulna, a third along the interosseous membrane. 

5. In the palm of the hand we find the artery still following the 
order of the bones ; and as the carpal bones are as a centre or nucleus, 


. upon which the metacarpal and finger bones stand like radii, the pal- 
_ mar artery forms a complete arch, from which all the fingers are sup- 


plied by arteries, issuing in a radiated form. 
Of all these subdivisions the subclavian artery is that which seems the 


least important to know; and yet without a perfect knowledge of it, 
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how shall we understand many important arteries of the neck or shoul- 
der ? How shall we understand the anatomy of the greatest of all the 
nerves, viz. the sympathetic nerve which twists round it ? How shall 
we judge rightly of tumours near it, or of aneurisms which so often 
mount along this artery from the arch of the aorta until they are felt 
here ?——-Of the second division of the artery, viz. where it lies in the 
axilla, the importance is most unequivocal ; since every attempt to stop 
+hemorrhages, by compressing this artery, requires a knowledge of it ; 
since every full bleeding wound near this place alarms us, and requires 
all our knowledge; since every tumour that is to be extirpated opens 
some of its branches; since we cannot cut off a cancerous breast, or 
the glands which should be taken along with it, without cutting the 
thoracic arteries.—Next the artery of the arm, simple ‘as it is, in- 
terests us greatly. It is this simple artery which is hurt in aneurisms; 
it is its delicate, I had almost said capillary, branches, which are to es- 
tablish a new circulation, and to save the limb. We have indeed no 
, apprehensions of losing the limb for want of blood (the continual suc- 
cess of our operations having established this point ;) yet it is most inter- 
esting to observe the extreme smallness of these branches, as an as- 
surance to us in other cases of danger ; though I do indeed believe, - 
that there cannot. in any simple wound in any limb be the smallest 
danger from this much dreaded obstruction of the blood. ‘ver 
The arteries of the fore arm are more interesting still; forif we | 
will be so selfish as to consider the difficulties of the surgeon merel; 
wounds of the arteries in the fore arm are very distressing. These 
arteries lie deep among the muscles, driving their blood (when 
wounded) through the whole arm, and either occasion a difficult and 
most painful dissection, or cause a deep and gangrenous suppuration ; 
so that whether the surgeon be so dexterous as to secure the arteries, 
or so timid as to leave the arm im this woful condition, the patient is 
to undergo such sufferings by pain or by a long disease, as must interest 
us greatly. 
The arteries even of the wrist and hand, though small, are important. 
The difficulty of managing wounds of these arteries stands. but too 
often recorded in all kinds of books for us to doubt the fact. »If many 
have died after frequent bleedings from these arteries, though under ~ 
skilful hands, what ought we not to submit to in the way of study and 
labour to acquire and to retain a knowledge of these arteries ; since by 
that alone every thing that is surgical in tumours, sndlitlens amputa- 
tions, is well or ill performed, according to our degree of knowledge ; 
and since, according to our degree of knowledge, we are disengaged 
in our minds, and have free possession of our judgment, to do any 
thing which may be required? In short, as we proceed along this 
artery, we shall perceive that each division of it rises in importance ; 
or at least that if wounds about the axilla be more dangerous, they are 
proporti rare ; that if accidents about the wrist or hand be less 
dangerous, they are, however, more frequent, so as to deserve every 
degree of attention. 
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“ig I. OF THE SUBCLAVIAN ARTERY. 

This artery is sonamed from its passing under the clavicle by which 
it is protected ; and, we include under this division all that part of the 
artery which lies between the arch of the aorta and the outside of the 
clavicle, where the artery comes out upon the chest. Here the artery 
is of a very great size ; it lies directly across at the top of the chest 
and root of the neck ; and like a cylinder or axis, it gives its branches 
directly upwards and directly downwards to the throat, to the neck, 
and the parts within the chest. Upwards it sends the vertebral, the 
thyroid, the cervical, and all the humeral arteries ; downwards it sends 
the upper intercostal artery, and also the internal mammary, which, 
besides its going along the inner surfaces of the chest, gives branches 
to the pericardium, mediastinum, thymus, and other parts. 


1, ARTERIA MAMMARIA INTERNA. ‘ 
The iNTERNAL MAMMARY ARTERY is the first which the subclavian 
gives off ; it is of the size of a crow-quill, long, slender, its ramifica- 
tions very beautiful. On each side of the chest the mammary artery 
passes down along all the inner surface of the sternum, and ends at 
the cartilago ensiformis, in numerous inosculations with the epigastric 
artery ; for the epigastric arises from the femoral at the groin, just as 
this does from the subclavian at the top of the chest, and runs upwards 
along the belly, as the mammary runs downwards along the breast till 
they meet each other midway. This is an inosculation which fifty 
years ago was much noticed. Physiologists deduced the most im- 
portant consequences from it, ascribing the connection of the breast 
and womb to the flux and reflux, to the alternate stoppage and ac- 
celeration of the blood in these vessels ; although the sympathy of the 
_ breasts and womb is plainly a connection which Nature has established 
upon other laws, upon a kind of sympathy such as we see every where 

in the system, but can in no instance explain. 
The course of the mammary artery, and the order of its branches, 
is this: It goes off from the lower and fore part of the subelavian 
artery ; it lies‘on the outside of the membranous bag of the pleura ; 
and considering the pleura as ending in an obtuse and rising apex, the 
mammary artery lies at first a little behind the pleura, its first movement 
is to rise and turn with an arch over the top of the pleura or bag which 
encloses the cavity of the chest; there it descends again, and passes 
between the ribs and pleura ; the artery runs along the inside of the 
thorax under the middle of the cartilages. At the seventh or eighth 
rib the mammary itself emerges from the thorax, and becomes an ex- 
ternal artery ; it first sends a branch towards the ensiform cartilage, 
which plays round it, and then it goes to the upper part of the ab- 
dominal muscles by two distinct branches, the one of which is internal, 
the other external. The internal branch goes into the belly or sub- 
stance of the rectus muscle, descends nearly as far as the navel, and 
inosculates with the epigastric artery. The external branch turns off 
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to one side, goes atias to the lateral muscles of the abd 
cially to the two oblique muscles, and inosculates more with the lun 
arteries ; and so the mammary ends, But as it passes down al 
the chest, it gives the following branches :-— 

First, Where it is passing the clavicle, bending to go Miciwerda 
gives a small retrogade branch which follows the course of the clavicle, 
and goes to the muscles and skin of the neck.* 

Secondly, It gives an artery, or rather arteries, to the thymus, ar- 
TERLZ THyMicm. These are in the adult extremely small, because 
the gland itself is so; but in the child the gland is large, the upper 
part lies before the trachea, the lower part lies upon the heart, or rather 
upon the pericardium between the two lobes of the lungs: the upper 
end then is supplied by the thyroid arteries ; the middle part is often 
supplied by a distinct and particular branch, viz. by the aRTERIA THY- 
mica coming from the mammary, but this is far from being always 80; 
the lowest part of the gland has twigs from these arteries which 
properly belong to the mediastinum, upon which it lies, or to the peri- ” 
cardium, or to the diaphragm. 

Thirdly, The mammary gives also the upper artery of the diaphragm, 
its lower artery being the first branch of the aorta within the abdomen. 
This upper artery of the diaphragm is named ARTERIA COMES NERVI 
PHRENICI, because it accompanies the phrenic nerve. The phrenic 
nerve is passing from the neck (where it arises) into the chest, by the 
side of the axillary artery, when it receives from the mammary this 
small artery which goes along with it; and this artery (which is so 
extremely small that nothing but its regularity can give it any import- 
ance) goes down through the whole chest, accompanying the phrenic 
nerve over the pericardium till they arrive together on the upper surface 
of the diaphragm, and spread out there. This artery, small as it is, 
gives twigs as it passes along to almost all the parts within the chest. 

Fourthly, The mammary gives an artery to the pericardium, which 
may be called the upper pERIGARDIAC ARTERY ; and which is of such 
importance, that generally when it does not come off from the mam- 
mary, it comes from the subclavian itself, or even from the aorta. It 
belongs to the upper and back part of the pericardium. 

Fifthly, The pericardium has another artery from the mammary, 
which belongs to that part of it which is united to the diaphragm : it 
is thence named by some ARTERIA PHRENICO-PERICARDIACA, 

Sixthly, The Jnammary gives many small arteries to the mediasti- 
num ; for the mammary is covered only by the pe ag muscle, 
whieh i is often hardly visible in Man, so that the may be said to 
he upon the pleura, between it and the ribs. ‘The mediastinum is just © 
that doubling of the pleure which descends from the sternum to the 
spine, and of course many small arteries go down from the lower sur- 
face of the sternum along the pleura into the mediastinum, and by 
that to the dium, or even to the membrane of the lungs. 

The man as it goes downwards, sends papeches through the 


* Sabbatier is so confused, and copies Haller so ill, that he slistakes this for the trans- 


__ versalis humeri, which is really an important artery. 
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interstices of the ribs ; two twigs pass through each interstice, going’ 
to the interco: | muscles, to the muscles which lie upon the 
thorax, as the pectoral muscles ; also to the mamma, to the obliquus 
externus omens : they form loops of inosculations round the ribs 
with the proper intercostal and thoracic arteries. These twigs pass 
through the interstices of the six or seven upper ribs, but at the seventh 
the artery itself comes out. ‘They are too numerous and too small to 
be either counted or named. : 

Seventh, The mammary, before it terminates in the two branches, 
of which one keeps. the middle and goes to the rectus muscle, while 
the other goes outwards to the oblique muscle, as already described, 
gives about the place of the sixth mba branch, which in place of 


passing out of the thorax, keeps to its inner surface, goes downwards . 


along the seventh, eighth, and ninth ribs, makes its inosculations there 
with the intercostal and other arteries, and ends in the side of the dia- 
phragm, and in the transverse or innermost muscle of the abdomen, 
‘ which indigitates, as we call it, with the diaphragm. From this des- 
tination it is sometimes named the RAMUS MUSCULO-PHRENICUS. 
eae 
pee fe PLAN, OR RECAPITULATION OF THE BRANCHES OF THE 


Rami Mammarve intercostales. 
Arteria Thymica. 
Arteria Comes Nervi Phrenici. 


1. 

MamMARIA INTERNA. 4, Arteria Pericardiaca, 
6. 
iP 


5. Arteria Mediastine. 
Arteria Diaphragmatice. : 
Arteria Epigastrica Communicans. 


‘2. ARTERIA THYROIDEA INFERIOR. 


‘The LOWER THYROID akTrERY, whose branches go to the neck, the 
shot ilder, ind the thyroid gland, arises from the fore part of the sub- 
clavian a close upon the origin of the internal mammary. It is 
there covered by the root of the mastoid muscle. It buds out from 
the root of the great axillary artery, in the form of a short thick stump, 
which immediately divides ‘whip-like into four small and slender 


|. The main branch of this artery is again named the ramus thy- 


oie eus arteria thyroidee. This thyroid artery ah e first great branch ; 


t does not ascend directly, but moves a little ds towards the tra- 

1ea, from which the root is a good deal removed ; it bends behind 
he carotid artery, is tortuous, ascends by the side of the trachea till it 
touches the lower lobe of the thyroid gland ; it spreads upon it like a 
hand, inosculates very freely with the upper thyroid artery, and 
nourishes the gland. This branch moreover gives some twigs up- 
wards to the lower constrictors of the pharnyx and to the esophagus ; 
but its chief arteries, beside those which plunge into the gland, are its 
TRACHEAL ARTERIES, ‘These tracheal arteries, two or three in number, 
are reflected along the trachea, turn down with it into the chest, and 
reach even to the bifurcation of the trachea, where, inosculating with 
the intercostal arteries, they form a most beautiful net-work. 
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2. The ascending thyroid artery, or th 2 
aid delicate branch, which lies pretty deep, going off ni icin t 4 
back part of the artery; it supplies all the ps a of the neck, 
and even penetrates the vertebree ; it soon divides into an irreg 


number’ of branch e artery keeps almost close to the na ked x 


vertebree, lying under most of the muscles ; its general tendency is” 
upwards, surrounding the neck in iral form. Its chief twigs are, 
first, some which go towards e surface, i. e. to the muscles which 
lie over the artery, by the scalenus, the mastoid ‘muscle, the levator 
scapule, and the jus: and twigs of this artery play over the 
rectus capitis and the anterior surface of the vertebra, and attach 
themselves to the eighth pair of nerves, and to the ganglion of the 
sympathetic nerve. ts deeper arteries again go to the inner-trans- 
versarii, and other muscles which lie closer upon the neck; and these 
are the branches which pass in through the intervertebral holes, and 
penetrating the sheath of the spinal marrow, and following its nerves, 
ate with the spinal arteries. 

The transverse artery of the neck, or transversalis colli, is an 
tery of the same kind with the last, viz. chiefly destined for the 
muscles, but more superficial. It passes obliquely round the neck 
outwards and upwards, goes under the trapezius muscle, and covered 
by it sends branches as far as the occiput. Its twigs are distributed 
thus: First, to the mastoid muscle and to the skin; next, to | 
trapezius, levator scapulz, and splenius ; then, a long branch p 
obliquely upwards over the splenius, and under cover of the patie 
gives twigs to those muscles, and ends in inosculations with the lower 
branches of the occipital artery ; and, lastly, another branch goes 
downwards towards the scapula and shoulder. 

4. The last branch of this artery is the TRANSVERSALIS HUMERI ; 
an artery so important in its destination, so iogilas | in its orig 
and so frequently arising as a distinct and particular and havin; 
so little relation to these trivial branches of the thyro ry, tha 
shall describe it by itself. 


3. ARTERIA VERTEBRALIS. Mere: 


The Mi eh tet! arises next from the upper p pt of c 
vian artery ; ; upwards and backwards — e way 
it plunges Mong destined for it in the vertebra ; and it ha: 


been already descri trough all its course both within the 
ia and within the brain. we? 


4, ARTERIA CERVICALIS PROFUNDA. 


The op ervical artery comes next in order ; it is generally the 
least important of all the branches from the subclavian artery, and the 


least r its place. [t often comes from some other branch, 


and often it is entirely wanting; its course resembles a good deal 
that of the transversalis colli, 7. e. it goes to the deepest muscles of 
the neck, and to the vertebr, and ends about the occiput ; . it usually 
arises from that part of the subclavian artery where it is Jet mance to 
i or has already passed, betwixt the sealeni muscles. 
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are few in number, it gives branches to all the scaleni muscles ; others 
also which play over the anterior surface of the vertebrae and the deep 
muscles of the neck, as the spinalis colli, inter-transversarii, the root of 
the splenius and trachelo-mastoideus ; the complexus also receives a 
branch, which usually inosculates with the occipital artery. 


5. ARTERIA CERVICALIS SUPERFICIALIS. 


The sUPERFICIAL CERVICAL ARTERY is Still less regular, being very of- 
ten supplied by the thyroid. Its course is directly the reverse of the last, 
running rather outwards and downwards, or in other words, belonging 
rather to the shoulder than to the neck. The subclavian artery has got 
from under the muscles, and has passed the splenii a little way before it 
gives off this superficial cervical. This artery immediately attaches it- 
self to the plexus of the brachial nerve, and is indeed hidden in the plex- 
us : its first branch is given to the plexus, but its next and chief branch 
goes across to the top of the shoulder; it sends branches to the levator 
scapul, trapezius, and even to the skin ; while a deeper branch goes to 
the splenius and complexus, where these muscles arise in the neck ; and 
when this artery is large, it sends branches along the margin of the sca- 
pula, which go even to the seratus major, rhomboidei, latissimus dorsi, 
Sc. Hy 
After enumerating these jarring names, I perceive the necessity of ar- 
ranging once more those arteries which go to the neck. Let the stu- 
dent then observe, 1. That the vertebral artery goes to the brain, that 
the cervical arteries belong to the muscles of the neck. 2. That the 
thyroid gives two arteries to the neck, the thyroidea ascendens and the 
transversalis colli. 3. That when a second set of arteries for the neck 
- begins to be enumerated, the name is changed ; that of colli is dropped, 
and that of cervicis adopted. 4. That as there are two branches of the 
thyroid going to the neck, viz. the ascending thyroid and the transversa- 
lis colli, there are also two entire arteries going to the neck, and which 


come off immediately after the thyroid, viz. the cervicalis profunda more 


constant, and the cervicalis superficialis which is less regular. 
6. ARTERIA INTERCOSTALIS SUPERIOR. 


‘The UPPER INTERCOSTAL is given to supply the intercostal space be- 
twixt the two uppermost ribs, because the aorta which gives out all the 
other intercostals, regularly one for each rib, does not begin to give them 
off till after it has made its turn downwards ; of course it leaves the two 

upper ribs without arteries. To*supply this, then, is the office of the 
superior intercostal artery, which is about the size of a crow-quill, and 
goes off from the subclavian generally next after the vertebral and thy- 
roid arteries. It comes from the upper and back surface of the subcla- 

vian trunk ; it turas downwards and backwards, and lodges itself by the 
side of the spine in the hollow where the spine and the first rib are join- 
ed, and where the first thoracic ganglion of the great intercostal nerve 
lies. Before it takes its place betwixt the ribs, as the intercostal of the 


two upper spaces, it sends a branch upwards upon the face of the lower — 


vertebrae of the neck, which is given to the scaleni, to the longus colli 
muscle, and to the nerves : next it gives off the highest intercostal art 
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ry for the space betwixt the first and second ribs, which artery divides 
into two branches ; one perforates the thorax, and goes outupon the back, 
and supplies the muscles which lie flat upon the back of the chest ; while 
another branch, the proper intercostal branch, runs along betwixt the ribs. 

Next it gives off a second intercostal artery, which also has its exter- 
nal and internal branches, and of which a branch inosculates over the 
third rib with the uppermost intercostal of the aorta. Besides these, it 
gives also small branches to the esophagus, which inosculate with the 
tracheal arteries ; and it gives branches to the spinal marrow, which pass 
into the canal along the holes for the nerves ; and which not only sup- 
ply the sheath, but also inosculate with the arteries of the spinal marrow © 
itself. 


7. ARTERIA SUPRA-SCAPULARIS. of 


The supRa-scaPULAR ARTERY, or the superior scapular artery, is one 
of such magnitude, and is so different in size and destination from the 
cervical and other small arteries of the neck, that it ought to be des- 
cribed apart: though of great size and importance, it is yet so little 
known, that Sabbatier does not even describe nor name it. 

The supRa-scaPuLAR ARTERY Very often comes off from the THYROID 
artery; in which case it is the last in order of all the branches of the 
thyroid, that is to say, the nearest to the shoulder, and then it is named 
TRANSVERSALIS HUMERI, Decause of its going across the root of the neck 
of the shoulder. Sometimes it arises from the cervicalis superficialis ; 
but then itis a small artery, and in such cases it reaches no further than 
the tip of the shoulder, and does not descend to the scapula. Often. 
see it arising as a distinct artery, large, very long, and tortuous ; run- 
ning across the reot of the neck, till at the top of the shoulder it dives 
under the acromion process; and then passing over the notch of the 
scapula, supplies all the flesh of its upper surface. se. 

he reason of my naming it -scapular artery, is its passing thus 
over the scapula, while another, the largest branch of all those proceed- 
ing from the axillary artery, is named the sub-scapularis, from passing 
under the scapula. 7 uted 


To repeat the origin then of this supra-scapular artery; it arises _ 


sometimes as an independent artery, and is so great, that we wonder 
that it does not always do so: often it arises from the thyroid, is its last 
branch, and is named TRAN ALIS HUMERI, authors not observing 
that it belongs absolutely to the scapula; it rarely arises from the cervi- 
calis superficialis ; and when it does so, it is small: often ina strong 
man it arises apart; and when it does arise from the thyroid or cervical 
arteries, it is often so large as to annihilate as it were all the other 
branches of the artery from which it arises. 

Where this artery passes out of the chest it is covered only by the 
root of the mastoid muscle ; and it gives twigs to the maitoiasae the 
muscles which ascend to the throat, to the subclavian muscle, to the 
fat, jugular vein, and skin. Siok Rett 

Next it gives a superficial branch to the skin, trapezius, and other su- 
perficial parts about the shoulder. pi 
_ Next it turns over the acromion process, passes through the supra- 


, ‘ - seapular notch, with many windings and contortions ; — itself over 
all the outer surface of the scapula, both above and below the spine, 
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and is the sole supra-seapular artery, .The manner of its spreading 1s 
Piet having passed over the ligamentum proprium posterius seapulz, 
or it very po nt passes through the notch, and near the supra-scapular 
nerve, it lies flat upon the scapula, it sends. off two branches, one on 
either hand at right angles; and of these one goes along the upper bor- 
der.of the scapula towards its basis, the other goes in the other direction 
: the shoulder-joint, and circles round ‘the upper side of the eee 
dge of the scapula. 
The main artery having first passed the scapular notch, and given 
e two small branches, next makes a second perforation, viz. by 
ing under the root of the acromion process; and then it again divides 
into large branches in which it ends. The one branch runs all along 
the root or base of the spine or high ridge ; the other branch runs nearly 
in the same direction, but lower down, viz. nearer that edge where the 
BY sub-scapular pitery: runs; and with which, of course, it makes 


s so across the neck that it may be cut, cut, especially in 
the sabre; and ina big man it is of such size as to pour 
- qua antity of blood. It is necessary for the surgeon to re- 
great size of this supra-scapular artery, its long course over 
thesshouldér, at what place it arises within the chest, and how it may be 
compressed. _ ‘But in another sense also it is peculiarly important ; for 
the supra-scapular artery makes inosculations with the lower scapular 
artery, freer, and fuller, than in almost any other part of any limb. — 
One can hardly force tepid water through those small arteries which sup- 
a the arm after the operation for aneurism ; but the inosculations of 
scapular artery are so free, that often, though I have tied the 


oe : é . vith great care, the very coarsest injection has gone round by it ; 
nen I desired only to inject the head, I have found the arteries of 
the arm entirely filled. The conclusion which this leads to in wounds 


. of the vee artery is too obvious to need any further explanation. 


Rawisidca rion AND PLAN OF THE BRANCHES SP THE 


“ [ 1. Zransv ersalis Humeri 
ei or Supra-Seapularis.* 
Tayromna INFERIOR. +2 Tagheite saeetel eotstee 
py Nae , | 4. Ramus Thyroidee Thy- 
’ ‘0. et roideus, or Proprius. 


GENERAL PLAN OF THE PRIMARY BRANCHES af. 7me 


eeatty tlt %s 

aes te (1. Mike lianas Ae o0p 

yh eae ae site 2, Arleria Thyrordea Inferior. ip 
eRe eRe SAG 453. Arteria Intercostalis Superior. ia 

fiat - Suporavian ARTERY. — > Arteria Vertebralis. bs — 

eae . Arteria Cervicalis Profunda. 


le. Arteria Cervicalis Superficialis. » 


* ey PR he has seen, this artery comes off sometimes from the subclavian as a 
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A ae a vd OR ORE ARILUARY.ARTERY: | 3:0 nominees: 
his art ry 8 umes the name of axillary, where ‘it lies in the arm-pi n pit 
or axilla. scaleni museles being attached to the _ the artery 


passes first through betwixt the first and second scalenus ; next it passes 
out from under the arch of the clavicle, where it was protected ; then it 
falls over the breast in a very oblique direction ; it inclines outwards to- 
wards the axilla, lies flat-upon the slanting convexity of the chest, is co- 
vered by the pectoral muscles, and the great pectoral muscle arises from 
the clavicle, under which the artery passes ; but far from being protect- 
ed, it is so far exposed as to be easily felt beating, and jt is at this point 
only that it can be rightly compressed. It declines still outwards and 
downwards, till at last it gets so deep into the arm-pit, and so much un 
der the scapula, as to lie be: wixt the serratus anticus sub se 
— There it is rightly called the axillary artery. this hollow 
@, protected by the deep borders of the pectoral muscle b fore, a.) 5 
and of the lati J : ih ru gs int ei 


of knowledge or good sense. 4 Saga Hi 
As the artery turns over the borders of the chest, it gives One or 
twigs to the adjacent parts, as to the scaleni, and to the great nerve 
which lie over the artery, and to the serrated muscle, where it lies 
the scapula : but these branches are so small that it is unnecessary either 
to number or describe them. The thoracic or external mammary arte- 
ries are the first important branches ; they are four in number, and they 
are named after their place or office. " sh 
a ee feel 

1. ARTERIA THORACICA SUPERIOR. 
a," ey ¥ a } ; > SEBS 
The urrer THORACIC ARTERY, being the first, lies of course deep in 
the axilla. It comes off about the place of the first or second rib ; it 
lies betwixt the lesser pectoral and the great serrated peunt es 
me ad branches to these muscles, and it also gives other branche 
: intercostal muscles and the spaces betwixt the ribs, But, up 
whole, it lies very deep, is small, and is so short that the next is € n 


thoracica longior : it 1s an artery of little note. 


2. ARTERIA THORACICA LONGIOR. 


: nya 8 

, ‘elgsh pa 2h 
‘The Lone THoRAcIc ARTERY is more important, supplying all the 
great pectoral muscles and the mamma. It was named external 
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mammary artery ; but we are the more willing to change the name, since 
it has no likeness to the internal mammary artery, is in no respect ja 
counterpart to it ; it might be named the pectoral artery. It is long, not 
tortuous, but straight and slender, and about the size of a crow It 
is needless to describe an artery so variable in its branches as this is : it 
is sufficient to say, that after giving small twigs to the axillary glands, it 
sonia with all its larger branches in the pectoral muscle, mamma, 

skin, and in inosculations with the intercostals and internal mam- 
mary : it is very long, descending sometimes so low as to gives branches 
to the oblique muscles of the belly. 


_ 3. ARTERIA THORACICA HUMERARIA. 


The rHoracic artery of the shoulder goes off from the upper and 
fore part of the axillary artery. Its place is exactly opposite to that of 
the mammaria externa, viz. under the point of the coracoid process, 
insomuch that Haller has named it thoracica acromialis. It is a short, 
thick artery ; it bursts through the interstice between the pectoral and 
delto d muscles, and appears upon the shoulder almost as soonas it 
comes off from the main artery ; it resembles the thyroid in shape, be- 
inga short thick artery, terminating all at once in a leash of slender 
branches, which go over the shoulder in various directions ; but I never 
could observe any order worth describing. One deeper branch goes to 
the serratus major, a branch goes along the clavicle, gives it the n 
tious artery, and then goes on to the pectoral muscle, and to the skin of 
the breast : it gives small branches to the axillary glands, and larger 
ones to the deltoid and pectoral muscles and skin of the shoulder, 
this is very much a cutaneous artery. The chief branch is that which 
is last named, running down betwixt the deltoid and pectoral muscles ; 
and the most curious branch is a small artery which accompanies the ce- 
phalic vein, and runs backwards along the course of the vein, a small 
and beautiful branch. 


; . 
4 


4, ARTERIA THORACICA ALARIS. 


Sometimes, though not always, there is a fourth thoracic artery. 
When it exists, we find it close by the last artery ; its branches, pod 
are sometimes numerous, belong entirely to the cup or hollow of the 
axilla ; it goes to the glands and fat, and thence its name of aLaRis or — 
axitLaris. This is the deepest or backmost of these mammary arte- 
ries ; it attaches itself to the lower border of the scapula, and we often 
see it running along the lower border a considerable length, and giving 
branches chiefly to the sub-scapularis muscle. 

These are the four mammary arteries which go to the breast. The 
arteries which go to the scapula follow next, and are only three in num- 
ber ; one, which is the counterpart of the supra-scapular artery. is the 
greatest branch from the axillary artery, supplies the lower surface of 
the scapula, and thence is named sue-scAPULAR ARTERY ; one, which, 
as it is reflected round the joint by the outside, is named the exTERNAL 
CIRCUMFLEX ARTERY 3 one, which, as it turns round the inner side 
of the joint, is named the INTERNAL CIRCUMFLEX ARTERY. 
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5. ARTERIA SUB-SCAPULARIS. 


_ The suz-scarutar artery is of a great size; it is hardly described 
in books. I might say was hardly known to the older anatomists. 
Douglas, and most especially Sabbatier, have scarcely named it, though 
it is in fact one of the largest arteries in the body, being nearly as large 
as the axillary artery, from which it takes its rise.* be 
_ The greatest mass of flesh in almost any part of the body is that which 
lies under and around the scapula in a strong man ; and this artery sup- 
plies almost all that mass. It goes off from the axillary opposite to the 
neck of the scapula, just under the short head of the biceps brachii: it 
no sooner comes off from the axillary artery, than it attaches itself t the 
lower border of the scapula; and as soon as it comes to the edge of the 
Scapula (but sometimes lower down the edge, viz. where the head of the 
triceps comes off,) it splits into two great branches ; one of wt 
to the upper, and one to the lower surface. But to describe iittle 
_ artery among such a mass of flesh, or to expect to find them ular, 
would be very thoughtless ; the general course of them only can be de- 
scribed. First, The greater branch, which goes to the lower surface of 
the scapula, is the proper trunk of the sub-scapular artery ; it divides into 
two great branches, which course all over the lower or hollow surface of the 
‘scapula: one of these is deeper, runs downwards along the naked border 
_ of the scapula, lies under the muscles upon the flat bone, and supplies 
_ the inner surface of the sub-scapular muscle with many branches. It 
sends a branch upwards, which runs along the inner surface of the neck 
of the scapula, runs still forwards under the root of the coracoid process, 
and its extreme branch goes round by the basis of the scapula to make an 
inosculation with the larger branch. / 

Secondly, The larger branch keeps nearer the surface, and supplies 
all the outer side of the sub-scapular muscle. Its general course is 
round the scapula, down the fore edge, then round by the lower angle, 
then up by the line of the basis scapul, encircling it with what might be 
named a coronary artery. It first gives branches to the teres major ; then 
passes down along that muscle to the angle of the scapula ; then turning 
along the angle of the scapula (which it does not do without leaving many 
branches behind,) it runs in a waving line all round the basis scapulz, till 
it arrives at the upper corner, where it ends in free inosculations, both 

with its own deeper branch, and also with the supra-scapular artery which 
comes along the shoulder. 

Now this great branch, with all its arteries, belongs entirely to the lower | 
surface of the scapula ; but the branch which leaves it at the neck ofthe 
scapula turns round under its lower edge, gets to the upper surface of the 
scapula, runs in under the infra-spinatus and teres minor muscles, be- 
twixt them and the bone ; and although the supra-scapular artery from 
the shoulder supplies chiefly the upper part of the scapula, yet it is chiefly 
above the spine that that artery circulates, while the lower parts of the 


* Tt is named often scapularis inferior or infra-scapularis ; itis better named sub-scapular, 
both to harmonize with the name sub-scapular muscle, to which it belongs, and also to con- 
trast with its counterpart, the supra-scapular artery, which comes from the subclavian ar- 
tere. 
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infra-spinatus and the teres minor muscles are left to be supplied by this 
reflected branch of the sub-scapular artery : thus this reflected branch 
gives its arteries, first to the teres, then it enters into the hollow under 
the spine, and besides supplying the infra-spinatus and the bone itself, it 
also mal ‘circle, though a shorter one, and inosculates with the supra- 
scapu just as the other branch of this same artery does on pal 
surface. before 


This branch descends nearly to the corner of the seapula bef ore 
it begins this inosculating circle ; but it sends also another chief branch . 
round the neck of the scapula, which advancing towards the supra-sca-_ 
pular notch, inosculates very largely with the supra-scapular artery. 

‘Thus is the scapula encircled, and supplied with a wonderful profusion 
of blood by two great arteries ; one, the surKa-sCAPULAR ARTERY, COM-— 
ing across the neck, over the shoulder, and through the scapular notch ; 
another, the sus-scAPULAR arTeRy, which comes from the axilla to the — 
lower flat surface of the scapula, and divides at the edge of the scapula in- — 
to two great branches ; one of which keeps still to the flat surface, while 
the . ther turns over the edge of the scapula, and supplies in part its up- 
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per or outer surface. PETG, iG : 
If instead of attending to the branches of this artery, in the order of . 
their size and importance, but according to their most common succes- 
sion ; then this will be the plan. 5 i oe 


ta; 


2. Ramus Circumflerus Scapularis. 
3. Ramus Dorsalis Scapule Superior. 
4. Ramus Dorsalis Scapuie inferior. 
6. Ramus Sub-scapularis. 


‘Sup-scapuLaris. 


| 1. Ramus Muscularis Irregularis. 
Scapunaris [NFERIOR. | 


6. ARTERIA CIRCUMFLEXA POSTERIOR. 


The PosTERIOR CIRCUMFLEX ARTFRY iS a very large one. It arises 
either along with, or immediately after, the great sub--capular artery ; the 
place of it is of course settled by ‘he place of the shoulder-joint, for it be- 
longs so peculiarly to it that it is sometimes named the Humeralis, some- 
times the Articularis, sometimes the Reflexa Humeri. It goes off be- 
tween the sub-scapularis and teres major muscles ; it passes inbetween ___ 
them to get to the joint ; it then turns round the shoulder-bone, accom- — 
panied by the circumflex nerves, just as the supra-scapular artery is ac- 
companied by the supra-scapular nerve ; it ends, after having made near- 
ly a perfect circle, upon the inner surface of the deltoid muscle. — 

Its branches are, first, Twigs to the nerve which accompanies it, and 
to the capsule of the shoulder-joint. Secondly, Branches to the coraco- 

- brachialis and short head of the biceps, and to the triceps, and a twig to 
that groove in which the tendon of the long head of the biceps lies. Third- 
ly, It sends large branches to the sub-scapularis, to the long head of the 
triceps, &c. And lastly, The artery, far from being exhausted by these 
branches, goes round the bone, turns over the joint under the deltoid 
muscle, and ends in a great number of branches, still accompanied by 
branches of the nerve, which are distributed in part to the ule, but 
chiefly to the lower surface of the deltoid muscle, where it lies upon e*” 
joint. : a : % ‘ht boon : F “t 
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cau 7. ARTERIA CIRCUMFLEXA ANTERIOR. 


The ANTERIOR cIRCUMFLEX ARTERY, Which goes round the fore part 
of int, bears no kind of proportion to that great artery which passes 
Nac ara The anterior off from the same point nearly with 

| , or sometimes the posterior itself ; it takes a direc- 

ion es itkeeps close to the shoulder-bone, passes unde 

the heads of o-brachialis and biceps ; encircles the head of the 
os humeri just at the root of the capsular ligament, and goes round till. 

meets and inosculates with the posterior circumflex artery. I never 

could find those muscular branches which are said to go to the scapula, 

or have found them very trivial ; the whole artery belongs to the bone 

its parts ; it encircles the root of the capsule with a sort of cot a . 
; it gives twigs to the capsule, the periosteum, and Ben ns, 


are implanted into the head of the bone ; and having twigs 
to the heads of the biceps and coraco-brachialis, it gives off its only re- 
markable branch, which is indeed regular and curious ; it is a small branch 
prs mee rman the bone in the groove in which the tendon of the 


PLAN OF THE 


1. Arteria Thoracica Superior. 

2. Arteria Thoracica Longior. 

3, Arteria Thoracica Humeraria, 
Arnresia Axiuiaris.* <4. Arteria Thoracica Azillaris, 

5. Arleria Sub-scapularis. 

6, Arteria Circumflexa Posterior. 

1, Arteria Circumflexa Anterior, 


* Concerning the axillary artery in general, there is more to be observed than this occasion 
willallow. But these things must not be passed over in total silence. In the first , the 
artery, as it passes over the border of the chest, and after leaving the arch of the clavicle, is 
felt beating, and there it can be compressed. 

The connexion of the artery with the axillary nerves, though it must be more fully describ- 
ed in another place, must yet be observed here asa relation too important to be omitted. 
The artery passes along with the nerves through the interstice of the scaleni muscles; the 
nerves, which consist of no less than nine, make by their mutual connexions a sort of net, 
which is called the plexus of the axillary nerves. This plexus has its meshes formed, not by 
small divisions, but chiefly by the seven great cords. This broad plexus lies over the artery 
48 it comes out from the chest ; the artery perforates the plexus, or passes through one of the 

meshes in the cavity of the axilla ; and when we extend the arm, for example, to cut 
out an axillary gland, the great veins lie nearest the knife, or lowest in the axilla: the plexus 
of nerves next; and last of all the artery which has just perforated the plexus of these great | 
nervous cords; three nerves are below the arfery and two above ; and when the arm ie lux- 
ated, and the shoulder-bone pushed downwards, the head of it is so pressed against the net of 


nerv the artery is so compressed betwixt the head of the bone and the mesh of nerves, 
be very seldom failed to find the pulse almost entirely suppressed in luxations of this 


artery cannot be hart without a wound of the nerves ; it has never been known that the a) 
has been cut in the axilla without the arm being lamed by this wound of the nerves: also af 
"s 


which, among other examples, this is one of the most singular.—I have seen the artery 
in wounds ante nerves were hurt; but how it could escape the stroke of a block 


needle in the following Tam ata loss to conceive. A woman came tome with a 
jie ing in her F with her came her surgeon. He had about th 
s before cut off her breast for a cancer, and moreover some glands from the axilla, 
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Ill. OF THE BRACHIAL ARTERY 


The brachial artery is that division of the artery which is marked by 
tendon of the great"pectoral muscle : for as that is the fore border of 
illa, all above that is axillary, and all below it brachial artery, down 
to the bend of the arm, where it divides into the radial and ulnar arte- 
ries. The brachial artery runs on the inner side of the os humeri, here 
the bone is most naked ; and this is the line in which we feel the artery 
beating, and apply the cushion of the tourniquet. 

_ To describe, as some authors have done, each insignificant and name- 
Jess branch which this aston off, were to make a simple matter in- 
tricate beyond all enduring. The whole matter is this: As the artery 
goes downwards, lying exactly on the inner side of the arm-bone, and 
directly in the middle betwixt the biceps on the fore part and the triceps 
puking, it gives frequent branches to each. Those going to the biceps 
are short, small, pretty regular, and exceedingly like each other all the 
way down the arm ; and they are thus frequent, and very short, in con- 

sequence of the artery adhering closer to the sides of the biceps. No 
one of them can be distinguished, or is worth naming. ‘Those whieh it 
sends downwards to the triceps are (in consequence of that — large 

_ muscle, with several thick and fleshy origins) both longer and more tor- 
tuous, and more important ; and they accordingly have some of them ap- 
propriate names. Of these arteries going down towards the back part 
of the arm, and working their way among the muscles, three chiefly are 
to be observed. First, The arteria profunda superior, which goes round 
the back of the arm to the exterior muscles, and is often named the up- 
per muscular artery. Secondly, Another like it, called arteria profunda 
inferior, or the lower muscular artery. Thirdly, The ramus anastomo- 
ticus major, which anastomoses round the elbow with the branches of 
the ulnar artery. These three chiefly deserve notice. 


¢ 


ARTERIA PROFUNDA HUMERI SUPERIOR. — 


Those arteries, which in the limbs go deep among the fleshy f wotentoe f- 
in the arm or thigh, have always one of two names, either profunda or 


muscularis, and often both. The upper deep muscular artery of th 

is about the size of a crow-quill, or larger ; it goes off from 

2 of the brachial artery, just where the tendons of the latissimus dor- 

‘Ng 1 and teres are inserted ; and very often it arises from the great artery 
id 


4 : ll ; 
needle proportionably large, struck it dewn into the arm-pit, and tied all up. he 
brought his patient to me, there hung from the arm-pit, not a surgical ligature, bi ' 
pas tape ; the axilla wasa large gaping and terribly fetid ulcer; I passed rad r into it, 
and felt the arteries beating around it, and the tape firm about some cord of n wheth 
one or more I couid not tell ; the woman’s fingers were as crooked as a bird’s talon, i 
arm hung by her ‘side quite useless and lame. I made the surgeon feel the nerve with his 
finger, offered to cut out the ligature safely ; but he carried away his patient, the might, 
though at a‘long interval, finish the operation himself. » Serge 
. ‘Lhe breast had been long healed, and the cord acted as an issue in the axilla. How near 
edges ofthis needle must have been to the great artery, it is terrible to think; i 
providential that such accidents do not happen daily, considering how much 
. is used-in deep places, where it is least fit to be used. 
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of the scapula, or that of the joint, viz. the sub-scapularis, or reflexa hu- 
meri. ; 

The prorunpa turns downwards and backwards round the bone ; it 
glides in betwixt the first and second head of the triceps; there it divides 
within the thick flesh of that muscle into two chief branches, or the two: 
branches sometimes part onemuely after their common origin, or some-. 
times they go off apart from the humeral artery. One of these, perfo- 
rating the biceps muscle, turns quite round the bone ; and Monro the Fa- 
pos Ta gave us the name of spiral nerve, named this also, very 

operly, the muscular spiral artery: so this artery also, as well as the’ 
s and circumflex arteries, has its accompanying nerve. 

is long artery runs down the back and outside of the arm ; it descends 
quite to the outer condyle of the os humeri, and by branches round the 

Cri and over the outer condyle, it inosculates very freely with fhe 


arte: et % 3 & Stina 
The other branch of the profunda superior runs down the inner side 
of the arm, gives many branches to the triceps, and coraco-brachialis ; 
gives a few also to-the biceps and deltoid muscle: its longest branch, 
the proper termination of the artery, runs downwards till it touches the 
inner condyle, as the posterior branch does the outer condyle ; and this 
inner artery communicates with the outer branch round the olecranon, 
making small but frequent and beautiful inosculations ; and it also in- 
osculates over the condyle with the reflected branch of the ulnar artery. 
In short, the profunda superior turns down towards the back part of the 
arm, buries itself under the triceps muscle, supplies all the flesh of the 
triceps, and divides. in the heart of that muscle into two branches, both 
of which go down to the elbow-joint, and inosculate ; the one, round 
the outer condyle with the radial artery ; the other, round the inner con-. 

dyle with the ulnar artery. 


2. ARTERIA PROFUNDA HUMERI INFERIOR VEL MINOR. 
The Lesser PpRoruNDA, or the lower muscular artery, is so named be- 


cause it resembles the former in almost all points. It is smaller, being 
not half the size (viz. of a crow-quill), and goes off, in general, about 


two inches lower down the arm. Its course, also, is exactly similar, 
except in this, that it is single, does not divide into two branches; it. 
ep twigs to the muscles of the arm ; runs down to the inner condyle, 


after touching it, makes a sudden and serpentine turn, by which it 
gets upon the back of the elbow-joint. Its chief inosculations are. 
wih the upper profunda, and with the recurrens interossea upon — 
pack part of the joint. Tice 
__ Betwixt the upper and lower profunda there generally is sent off that. 
tery which is to nourish the bone. It is named arTeRIA NUTRITIA 
JMERI ; but is not of sufficient importance to be numbered among the 
in branches of the artery. The nutritious artery sends off small 
or rather small twigs, to the brachialis, or that muscle which 
lies under the biceps and to the triceps ; and it perforates the bone about 
its middle in one larger artery, and sometimes there are also one or two 


smaller ones. _ ee 
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3. RAMES ANASTOMOTICUS MAJOR. . 


The GREATER ANASTOMOSING ARTERY is one of three of four which 
dnastomose round the elbow-joint ; for as the humeral artery advances 
towards the bend of the arm, it begins about. three inches above it, to 
i off sideways, and almost at right angles with the trunk, three or 
our small arteries, more or fewer according to the size of the arm. Each 
of these sends its little twigs round the condyle, to inosculate with the 
arteries of the fore-arm both radial and ulnar. Among these, one is 
distinguished for its size and importance ; it is one of the-largest of these 
arteries, and thence named anasTomoricus MAGNUS ; it arises from the 
humeral artery about three inches above the joint ; it lies close by the 
side of the brachialis internus, and gives many branches to it and to the 
triceps ; butit is chiefly expended in three branches, one of which turns 
backwards, and running up the arm, gives branches to the muscles, and 
inosculates with the profunda: another goes downwards towards the 
middle of the bend of the arm, and gives branches to the pronator teres 
and the flexor digitorum; and then going deeper, it touches the capsule, 
and makes a beautiful inosculation over the fore part of the joint with 
the radial recurrent or inosculating artery ; another branch, the most im- 
portant, and the chief termination of the artery, rans down betwixt the 
olecranon and the condyle, in the hollow where the ulnar nerve lies. It 
first contributes to that net-work of inosculations which covers the back 
of the joint over the olecranon ; it inosculates very freely with the re- 
currens ulnaris : and it is this inosculation that gives the artery its im- 
portance anditsname. This is the channel through which the blood goes 
after the operation for the aneurism, as we know from preparations ; 
and I have several times felt for it, and found it after the operation, while 
the arm was still very small, having been wasted by the disease and by 
the suppuration. et oe 

I have not, in describing these arteries of the arm, once mentioned 
the name of collateral artery; for it is aname which must be entirely 
dropped, because it has been much abused. Sabatier, Murray, Haller, 
and all the French and German anatomists, have named the arterie pro- 
funde COLLATERAL ARTERIES ; because they lie alongside of the great 
artery, running along with it down the arm. Douglas, and the English 
anatomists and surgeons, have called the three or four short anastomosing 
branches near the elbow the collateral arteries ; because, though they 
run off at right angles or obliquely from the trunk, yet they run parallel 
with each other. Dropping this name, then, we find no more than three 
arteries inthe arm, of any note: the upper or greater profunda, with its 
two branches ; the lower or lesser profunda ; and the great anastomosing 
artery. : ' 

We are obliged to add, however, that the branches of the humeral or 
brachial artery are exceedingly irregular. . PM a, 


RECAPITULATION AND PLAN OF THE 


1, Rami Musculares Irregulares. 
2. Arteria Profunda Humeri Superior. 
3. Arteria Profunda Humeri Inferior. 


Arteria BRACHIALIS. 
4, Anastomotica Magna. 
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OF THE ARTERIES OF THE FORE-ARM, VIZ. OF THE RADIAL, ULNAR, AND 


INTEROSSEOUS ARTERY. . 


The place e an P shaditiGh el yndition of this artery at the bend of the arm, is as 
interesting as a it lies in the axilla; for while bleeding is allowed, 
or is practised by low and ignorant people, operations at this point must 
be more frequent than at any other, and must be easy or successful only 
in proportion as the artery and all its relations are well understood. 
humeral artery still continues an undivided trunk, lower than the 
bend of the arm; though we are accustomed to name that as the place 
at which it divides. The whole arm, it must be remembered, is covered 


so strengthens the general fascia, by sending a broad expansion ie 


. 


artery is shortly this; it comes from the inside of the arm, in- 


under the aponeurosis of the biceps muscle ; for the aponeurosis 
arm in general are one continued sheath. When 

te he OUR . 
endon, it lies in a deep hollow betwixt the flexors 
and extensors of the arm, or, in other words, betwixt the muscles of the 
upper and of the lower edge; the tendon of the biceps covers this tri- 
angular hollow ; the floor or bottom of it is the coronary process of the 
ulna, and the fore part of the elbow-joint, and there the artery lies im- 
bedded in cellular substance, encircled by those veins which accompany 
the artery particularly, and which are thence named venz comites ; and 
it carries along with ita nerve in diameter equal to itself, and this nerve 


. is named the great radial nerve. 


The artery does not divide immediately, even after it has thus passed 
the bend of the arm, but goes down deep among the flesh of the fore-arm, 
and there divides ; the ulnar artery being lodged under the thick flesh of 
the pronator and flexor sublimis muscles, and the radial artery under the 
strong fleshy belly of the flexor radialis and of the supinators, not abso- 
lut ithin their substance, nor passing below them, but under cover of 
y bellies, which swell out into a great thickness at this part of 
nd in a manner enclose the artery. The only part of the arte- 
Is exposed, the point which sag beating, is that where the 

undivided trunk first begins to pass under the thicker fascia of 
the biceps muscle; and there the artery is pushed forwards, raised, and 


made to appear superficial by the projection of the coronoid process and 


as? 
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brachialis muscle, or, properly speaking, by the protrusion of the fore part 
of the elbow-joint. This is just before it sinks into the triangular hollow 
betwixt the muscles. ; 
This artery is singular in one kind of lusus nature, which never ha 
pens, nor any thing similar to it in the lower extremity, viz. that 
trunk of the artery forks into two great branches high in the arm ; some- 


times in the axilla, but often in the middle of the arm or opposite to the 


pectoral muscle ; when this happens the radial artery is, as it were, the 
accidental branch, and passes across the arm near the bend of the elbow, 
so as to traverse the ulnar or main artery ; and that the radial artery some- 
times passes quite on the outside of the fascia, which binds down the ul-_ 
nar or main branch of the artery.* yids 
#14 v7 ikee ey: a 
“® This short description involves many points which the surgeon should think of, and more 
than can be touched upon in this place. Tie following con%equences certainly follow from 
this arrangement of parts. 5 bays. ot 
First, The artery lying thus deep under the biceps, cannot be hurt by any skilful su 
though bleeding the very vein under which it beats, and at the most critical point ; it is 
as faras I have observed, only by the rudest stroke of very — fellows ; I have seen in 
six cases a wound in it little less than a quarter of an inch in le - In one of the rations 
{ found it absolutely transfixed ; the blood had been poured out from the orifice behiad ; I felt 


with rise the nto running over the tumour, not under it; and having opened the sac, I 
pase prope through the artery from side to side. e 
branches 
and others, 


, Since the artery divides only after it has gone deep, where its great 
tected ty the muscles of the fore-arm, the trunk only is wounded in bleeding ; 
1s never wounded ; and we cannot but be sarprised that Hunter, Haller, Shar 
who ought to have studied this point, helieved it to be sometimes at least wounded ‘in one of” 
its branches ; nor can we think, without surprise, of the arteries being so little understood ‘ir 
the time of Dr. Monro the Father, that he is foreed to argue the propriety of doing the opera- 
tion of aneurisra from this fact, ** That thongh it were dangerous to trust to the Common at 
tomosis round the elbow, yet it sometimes happens, that the two branches of the radial 
nar are set offin the axilla.” ‘This surely must have been but a cold assurance to the. 
in those days, viz. that he was to trust chiefly to the chance ofa lusus nature for the ss 
one of his greatest operations. ie 5 sty De 
tp ath Tt must follow, since the artery lies behind the fuscia, and is ed erent 
that the blood, being poured out behind the fascia, must raise it into a hard, firm, and (in time 
inelastic tumour, growing every day firmer and harder. Ifsurgeons will but think of this, they ° 
will go through their operation more correctly. It makes a point of vast importance in the 
descriptio aneurism, since it gives outwardly the true character, and inwardly the true 
varance of the tumour, when the operation is begun, the outward incision being 
- Had it been but attended to rightly, what noise and wrangling might it not have 
saved about the nature and names of the disease (yet still the older surgeons knew and describ- 
ed this piece of anatomy, though they made but a poor use of it)? and what idle and stupid de- 
scriptions might it not have prevented, such as we have never seen in surgical books till now, 
of diffused aneurism, and the operation for diffused aneurism ; when in truth the first stroke of 
the knife shows it to be a tumour very different from that which such names, and such formal 
divisions, and old-fashioned descriptions must convey ? The cup of an aneurism is the trian=" 
ar hollow which I have described, and the bag of the tumour is the extended fascia, with 
the cellular membrane extended, and bent into a firm capsule. aE. 
Fourthly, the course of this double artery tempts me to believe, that in those few cases 
Sablon blood of an aneurism was truly diffused, where it was an ecchymosis, where 
was not confined by the fascia, but poured out under the skia, and driven u to the 
shoulder, and downwards to the fingers, giving the whole arm the appearance of mortification ; 
that in such rare cases, there must have been achigh division, and that the preternatural artery 
had been wounded, for it lies above the fascia, it is lodged in no hollow, such as might receive 
its blood, nor covered by any membrane which might confine it: but at all events, [ am per- 
suaded that Hunter is wrong in suspecting that, since the pulse so seldom returns instantly, 
this preternatural artery and the true one must be often tied together; for if the preternatural 
artery were wounded, it would be a very diffused aneurism, under the skin and above the fas- 
cia; but the main artery would be found in its place, under the fascia, quite safe ; whereas, 
the true artery where wounded, the tumour would be under the true fascia, the preternat 
artery would cross by the side of the tumour, over it, and the wounded artery being at the 
tom of its own-tumour, the two arteries would be a great way apart. Besides, the neces 
supposing this is not so strong as Hunter believed ; I have seen the pulse return du 
dressing of the arm, when the dissection was so wide and free that J am sure there could be no 
husus nature, but one,artery dividing in the common place. 
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‘The humeral artery having left the bend of the arm, divides into three 
great branches, the radial, ulnar, and interosseous arteries ; at least the 
ulnar gives off the interosseus so soon, and the interosseus is so and 
has so pointed a destination, that I take the privilege of describing the 
thr hes apart. The uinar arTery, which we may regard as the 
continuation of the main artery, makes its way through the thickest flesh 
of the fore-arm, under the pronator teres, and the flexor digitorum 
sublimis, goes along the ulnar edge of the arm, appears again from under 
the edge of the flexor carpi radialis muscle, about three or four inches 
above the wrist; it goes down by the side of the pisiform bone into. the 
palm'of the hand, and to the root of the little finger, and gives.the chief 

es in the palm of the hand, and all. the arteries of the fingers, saving 
only the side of the fore-fingér. The tania, artery goes off like a 
branch from the ulnar, or, in other wards, ‘the ulnar seems to continue. in 
the course of the main artery, while the radial goes off to one side; it 
makes its appearance as a superficial artery much higher in the fore-arm 
than the ulnar does ; it turns backwards over the wrist, or root of the thumb, 
and it gives all the arteries of the thumb and fore-finger, as the ulnar does 
of the other fingers. The inrerosszus, again, is truly a branch from - 
the ulnar ; it comes off where the ulnar lies deepest ; it runs along the 
interosseous membrane, whence its name : it belongs to the deep muscles 
ofthe arm. . a 

These are the great divisions of the artery ; but before entering upon 

ese, it will be well to set apart and describe one particular set of arte- 
tries, viz. the recurrent; both because they belong in a peculiar manner 

o the joint, and because the recurrents, from whichsoever of the great 
ries they come, still serve the same office, viz. of inosculating with those 


from the above joint ; though, after all, this part of their office attracts 
our attention, chiefly because we depend upon these inosculations for our 
success in ations for aneurism, though unquestionably thé chief use 
of these arteries is to supply the joint and adjacent parts ; and there inos- 
culations are but a secondary office. oe 
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ARTERIZ RECURRENTES. 


The recurrent arteries are small arteries corresponding with the anas- 
tomosing arteries from above. They turn quickly backwards, almost as 
soon as they are clear of the main arteries from which they arise ; they 
encircle the whole joint, for they are no less than four, or sometimes 
in number : one from the radial, two from the ulnar, and one from the in- 
terosseous artery. esyPertey 


Fifthly, The close connexion of the artery with the great radial nerve must always be con- 
sidered in all wounds at the bend of the arm; and especially it constitutes a difficulty in the 
operation of aneurism, of which authors of great eminence have spoken far too lightly ; and 
surgeons of character have tied it in with their great ligatures, as if for amusement, or that they 

_might see what would ensue. 
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>) “¢oeRECURRENS RADIALIS ANTERIOR. 

J. ob et a Ae ¥ . ‘ ‘ 34 oF Be page 

The anrerion recurrent of the rapiat artery “is the first 
which it ‘sends off, excepting a small branch to the supinator and skin. 

ce where the radial recurrent is to be found, is deep in the hol- 

Tow betwixt the brachialis internus muscle of the arm, and the extensor 
radialis or first muscle of the fore-arm, viz. that which constitutes its out- 
er edge. The recurrent lies upon the fore pat of the joint, where the 
outer condyle is; the muscles which lie over this recurrent artery,’ or 
near it, are the two flexors of the wrist, the supinator longus, and the bi- 
ceps, and these receive its first branches ; and one of its branches runs 
down along the tendon of the supinator. Its next branches go less regu 
larly to the other muscles of the fore-arm, as to the pronator teres, hie 24 
the flexors of the fingers; it has one suPERFICIAL ANASTOMOSING artery, 
whose anastomoses are not upon the naked joint ; but, on the contrary, 
the branch mounts along the fore part of the brachialis internus muscle, 
and inosculates under the biceps with the lesser or lower profunda. A 
second anastomosing branch goés deeper; it passes through the flesh 
or belly of the brachialis, and anastomoses with the ramus anastomoticus 
major from above. A third anastomosing branch is the chief branch ; it 
lies deeper still upon the fore part of the joint, in the hollow which I have 
lately mentioned ; it runs up under the belly of the supinator, along the 
fore part of the shoulder-bone, where it inosculates with the upper profun- 
da humeri, and chiefly with its greater branch called spiral artery, which 
turns round the bone, and ends here over the outercondyle. = 

This is the recurrens anterior of the radial artery ; but none of these ; 
branches have I ever seen or felt to be enlarged after pesibolin or 
aneurism. The success of that operation depends entirely upon the ar- 
teries next to be described, viz. the ulnar recurrents, which i a 
two in number ; but sometimes these two recurrents go off in one branch 
from the ulnar: in which case, viz. of a single recurrent coming off from 
the ulnar, it divides immediately into two branches, and the one takes 
the fore and the other the back part of the joint. “ 


A Liebe 


os 


His oe RECURRENS ULNARIS ANTERIOR. 


_ ‘The anrerior recurrent of the viNar artery goes off the first of 
the branches, immediately before it gives off the interosseous, and wher 

the artery lies deep in its triangular hollow. This anterior artery passes. 
up under cover of the pronator teres, lies close upon the fore part of | 
the inner condyle, and is of importance, not only by its own size, but — 
also by its anastomosing with the ramus anastomoticus major, which is 
the largest of the arteries from above. 


~- RECURRENS ULNARIS POSTERIOR. 


© % * 


‘The rosrertor RECURRENT of the ULNAR artery is often a branch of — 
the anterior one, coming off with it in one common trunk. When it 
comes off apart, it arises a little lower; it is a larger and stronger arte- 


> 
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ry, % e. it makes as full inosculations, goes farther, and gives more 
branches to the muscles. This posterior recurrent arises fromthe ul- 
“= that place where it perforates the bellies of the flexor muscles; it 
dives through betwixt the two bellies of the flexor muscles of the 
fingers ; it thus gets round the condyle, for these two muscles arise to- 
gether, from the condyle ; the artery gives many branches both to the 
pronator and flexor muscles, and to the periosteum, and capsule of the 
Joint ; it then lodges itself in that deep hollow which is betwixt the ole- 
cranon and the condyle, where the ulnar nerve lies (that nerve which 
we feel so benumbed when we strike the inner side of the elbow). -The 
artery stretching upwards along the bone meets a similar descending 
branch from the upper profunda, and inosculates with it. As far as we 
yet know, the whole weight of the business in saving the arm after aneu- 
risms depends upon these two arteries. In Mr. White’s preparation it 
is the anterior branch which is enlarged, inosculating with the anasto- 
moticus major over the fore part of the inner condyle. In a prepara- 
tion which I have, it is the posterior artery which runs tortuous and en- 
larged behind the inner condyle: but I must add to the authenticity of 
this preparation, by noticing, that I have several times felt distinctly, 
after successful operations for the aneurism, that it was this posterior ar- 
tery that was enlarged. 2 calle 


RECURRENS INTEROSSEA. 


The recurrent of the inrERossgovus artery isthe first of its 
branches, though sometimes this recurrent rises from the ulnar a little 
above the interosseous. This artery going to the middle and back part 
of the joint, is very constant; it first sends one smaller branch for- 
wards to e root of the brachialis internus muscle, which inos- 
culates over the fore part of the joint with the ramus ‘anastomoticus 
magnus, and with the ulnar and the radial recurrents; but these imos-— 
culations and this anterior branch are of small importance. The chief 
branch goes through that lacerated-like hole which is in the upper end 
of the interosseous ligament ; and the artery having passed through this 
hole, and got to the back of the joint, it runs for two inches 
along the back of the olecranon, contributing greatly to form, by its in- 
osculations with both branches of the profunda superior, that net-work 
of arteries which covers all the back part of the joint, and which be~ 
longs chiefly to the joint, to the capsule, and to the bones which form 


om these anastomosing branches which belong to all the three ar- 
we now return to describe the general course of the three great 
es; and first, of the radial. ; ALD bag 


ARTERIA RADIALIS. 


The gapiat artery is properly the first branch of the ulnar; it goes 
off from it at a obtuse angle in the bend of the arm ; it passes 
~ over the iosecti : the pare teres and por aise 
supimator longus. It then takes its irse to the wrist, parallel to the 
— the flexor carpi radialis, about a quarter of an inch to the 
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outside of that tendon. [t is here covered with a regular fascia. It is 
at the root of the thumb only that it divides into its great branches: and 
a clear proof that in its course down the fore-arm it gives off none but 
small and irregular muscular branches, is this, that it preserves almost an 
equal diameter in all its progress from the elbow to the wrist. ” 

_ This is the artery whichlies naked upon the radius at the wrist, where 
7 fee] the pulse. It lies more superficial, less imbedded in muscles, 
than the ulnar artery ; for six inches above the wrist there is to be felt 
nothing but the naked artery, the sharp tendon of the supinator, and the 
bone. The radial artery, as to its course down towards the wrist, is di- 
rect; but with regard to itself, it is tortuous, with short and gentle way- 
ings. Of its branches, as it moves down the fore-arm, there is not one 

that is worthy to be named. First, it gives a branch to the supinator, 
and to the extensors of the carpus; then it gives the radial recurrent, 
already described ; then, having gone a little deeper among the muscles, 

it repeats its branches to the supinator and extensors ; but being deep, it 
‘gives also twigs to the pronator and to the flexor radialis, inosculating 
with the interosseous arteries. Next, the radial artery, emerging from 
among the thickest of the muscles of the fore-arm, becomes superficial, 

( | the naked radius, and runs along it, with the belly of the flexor 
pollicis below it, and the long tendon of the supinator aboye it. Here 
‘are no muscles lying on the outside of it, nothing but the tendon ; and 
therefore all its twigs are downwards to the flexor pollicis, upon which it 
lies ; to the flexor digitorum, which lies next to that; and to the flexor 
radialis and the palmarislongus. Next it gives deeper branches, viz. to 

the pronator quadratus ; and also it gives small twigs, which accompany 

the several tendons along the naked bone. Arrived at the wrist, itdoes __ 
not divide, as authors have represented, into two branches, viz. a palmar F 
and a dorsal artery ; this is indeed a very rare occurrence: the radial 
artery passes on undivided to the root of the thumb, and there divides 4 
ec great branches ; one to the thumb, one to the fore-finger, 4 ~ 
one. 0 the palm of the hand: it does, indeed, while it is ante e 
wrist, give two considerable branches, one to the pale, and one to the 
back of the hand; yet they are but branches. . | 


igi : vf fi. ¥ i ‘ 
ARTRRIA SUPERFICIALIS VOLE. * | 


3 The first branch, then, of the radial artery, after arriving at the wrist, 
is that which goes across the palm of the hand, and.may be named the 
SUPERFICIAL artery of the PaLm. It goes off just where the main artery ; 


is about to turn over to the back of the hand ; it passes in general th 
the flesh of the thumb, going under the root of the aBDUCTOR BREVIS 
pouiicis. This artery we generally find dividing into three branch 
The first is q-more superficial branch, which crosses the palm of the 
hand, and ies its twigs to the skin, palmar aponeurosis, annular liga- ; 
ment, and all the tendinous parts about the joint : The second isalarger 
~ and more important branch : itis the middle branch of these three ; it E 
» goes deep ; and having given several branches-to the muscles about the 
root of the thumb, and to one or two of the interossei muscles, it make 4 
a large ingeculston et? the great palmar arch, which seems to be in- 
ec | 


_ deed th f tendency of the whole artery: The third branch is less 
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& gives a third jartery ; or, as often happens, two ala 28 back of 
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lar than the others ; it mounts along the root of: Cadhomby: and 
ngs to its outer edge. * 

The next branches of the radial artery are very small and nameless. 
twigs, which go to the naked part of the wrist, to the tendons, liga-. 
ments, and the bones; and then comes the a to this orem: 
cer ae RRR yes ty the f 
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ARTERIA DORSALIS CARPI. ese eee 


The arTERy te the wack of the HANp comes off from the radial, re 
after it has turned over the radial edge of the wrist. It takes its course 
directly across the back of the hand, over the carpal bones ; and by its 
frequent inosculations with branches from the ulnar artery, and with the 
dorsalis metacarpi or dorsalis manus, it makes beautiful mapnerian ponent 
all the naked part of the back of the hand. ni 

mae %s 


DORSALIS METACARPI. 


The RADIAL ARTERY, continuing its course under the extensor ten- 
dons of the thumb, sends off the dorsalis metacarpi, which is an 
generally larger than the last: it takes its course across the back of the — 
hand and over the metacarpal red and from this ater are PMs off 
the interosseous arteries. 

The first interosseous anery of the hand is large, long, Lan A ina 
direct course to the fork betwixt the fore and mid- and plunges 
into the cleft of the digital artery at right angles with it. A second 
like this, and then a third, are given off; named the first, second, and 
third interosseous arteries: but they are all smaller than ‘the first, and 
all the three communicate with the arteries from the palm. 

Before the final division of the radial artery ¢ into its three branches, 


pred 


Si ike Pe ceseti DORSALIS roves. 
‘ » y Pin ‘ ml 
The small or the two small arteries, which, from going along 
the back of the ¢ named arterie dorsalis pollicis, come off 
either along with, or inn Siiataly after, the dorsalis carpi. When there 


are two, they run both along the back of the thumb, one on one side, the 
other on the opposite side ; that which runs along ‘the outer edge of the 


i. passes through under the tendons, and is rather s ; that 
inclines to the inner side of the thumb.is rather These 


small arteries on the back inosculate round the edges of the thumb 
with the great artery on the inner side ; which is next to be described. 


“> ver 
* This branch, anatomists ih i thought fit to call ArTERIA VLNARIS RADIALIS ee, 
which involves such a complication of contradictions, that, upon reading it, one . 
turally turn to the table of errata. The artery is called radialis, because it comes from 
radial artery ; and ulnaris pollicis, because it goes upon the ulnar side of the thumb. 
ithstanding the inconsistency of retaining the name of radial artery, after the ar- 
tery has passed the wrist, and. begun to run along the thumb, I venture to sacrifice verbal ac- 
curacy, and would make much greater sacrifices to obtain a clear arrangement. 
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y, having advanced tothe:wtint, 


he wrist, over the head of the radius, and unde 

ab: it giv nediately before it passes, the 
paln es immedi sses, the artery of the back of 
+: it gives immediately he artery to the back of the 


; and then the Luho etterioe for die buck of the thumb ; it then mounts 
Jong the thumb in that hollow which is by the side of the metacarpal bone 
of the hand: and then the little arteries for the back of the thumb, till it 
arrives at aoe aiel. setwixt the thumb and fore finger. Here it divides in- 
e arteries ; one to the inner si the thumb, very large ; another 

Ls ide of the fore finger whi the thumb, which branch is 
maller ; ‘and one which exceeds these in importance, for it dives 

) into the palm of the hand, forms what is called the deep arch of the 
; and which, having crossed the palm, forms on the side next the 


ittle finger, that inosculation betwixt the upper and lower arches which is 
so much coleientonh, 


Wax’  ARTERIA RADIAL aan 
Prise ta ta 


__ The artery of er fore finger pr om the radial artery is the 
and smallest o f these three proceeding f t goes off at the root of the 
_ metacarpal bone of the fore finger, goes up along its interosseous muscle, 
and runs along : oe edge of the fore finger next the thumb, inosculating 
- with the artery , posite edge, which comes from the ulnar arch ; 
it sends off twigs at ee which inosculate with the small dorsal arte- 
ries, a the thule, — it gives a branch to the abductor indicis. 


4 


ARTE RIA MAGNA POLLICIS. 


The curer arrery of the THUMB rises along its metacarpal bone, a 

anal artery, and there splits commonly, I think, into three smaller branch- 

Two of these run along the fore part of the thumb up to its extremi- 

oe and inosculates there ; the one running along the radial, the other along 

the ulnar side, till they meet at the point. These are, as it leed? coun- 

terparts of the dorsal arteries, but greatly larger; the thumb being naked 
on the back, but fleshy where it looks towards he palm. Another 

eria pollicis is one which turns to the palm of the nand | 

‘ds the fore finger. LS ge aan 


to f form the deep arterial arch, or the radial arch of the palm ; it lies 
ider the aponeurosis, and al] the tendons and muscles, close upon the 
etaca Sed | bones. Having gone its circle so as to co enplet i arch, 

: har ing arrived at the root of the 7 ih eae rather ee near the 


pis e, it turns backwards wi n serpentine turn, and 
‘enters into the side of the ulnar at so as to make a complete inoseula- 


@F THE FORE-ARM. 


arteriz perforantes, and which inoacul: Slateateee = sate 6 
of the back of the wrist ; pregra nasenraage nS teries 0 


4. Arteria S aha Solel: i erste ve Abs 
lige oti | 5.Arteria Dorsalis Pollicis. ihe 
1A 
R sor 6. Arteria Pamelis Carpi. § Dorsatis porated - * 
7 Arteria Ma a Pollicis. } Ramus ad Indicem. waits 
8. Arteria Radialis Indicis. “4 


9. Ramus Anasto Ulnaris Superficialis. 
(10. Ramus Anastomoticus Profundus. 1% 


ARTERIA ULNARIS. | 


/ ig gh ce 

The uLnar agrery, both from its size and its direction, is to be con- 
sidered as the continued trunk of the humeral . It dives down- 
wards and backwards into the triangular hollow which has been described, 
till it touches the interosseous membrane : it first gives off a small branch 
to the pronator teres and common origin of the flexor muscles, before 
it passes through them: sometimes it gives off here the recurrent 
which should come from the interosseous artery, in which case that 
branch, as it passes backwards through the interosseous membrane, is 
named interossea posterior suprema. Next the ulnar gives off the pro- 
per interosseous artery, which is named INTEROSSEA pep rita pic 
both the anterior and posterior arteries are branches of it. Then the 
is lodged deep under the muscles which go off from the in- 
mdyle, as the palmaris, pronator teres, flexor ulnaris, and flexor — 
jitorum sublimis. But though it passes betwixt the and lower 
exor, it does not, like the radial, appear ese Po Vs 
rtery it shows itself only about three inches above the 


sry, running along by the tendon of the cara la 4 
ai 


Sses forward from the wrist to the palm of the hand, 
siform bone ; it then forms the superficial arch of 
ind applies all the fingers, as the radial supplies the thumb. 
‘he arteries which the ulnar gives out after it passes through the mus- 
cles, and before it arrives at the wrist, are merely muscular bran eee 
tremely variable in feats and number. ‘To enumerate these, would be 


but to repeat the 2 tee expen limge upon t ut pa 
. of the fore « os a 

‘As the r 

salis radialis ; 
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1) lpi hy haa ups ‘ini Wiha 5 Fag 
tind 4 hd gs Ror ‘ i 
Vk, OVA S ae os anrena DORSALIS ULWARIs. 

4 ATL, MOBO Fe; SY 

The poRsatis RAMUS ULNaARIS is a small branch which goes of from 
the ulnar artery as it advances towards the wrist. The ulnar artery goes 
wards towards the pisiform bone; while this little artery turns off 
ut two inches below, passes under the tendon of the flexor ulnaris, 
and round the head of the ulna, to the back of the hand ; ; it then goes 
upwards along the back of the little finger, where it ends. It gives 
branches as it passes along to the pronator quadratus, to the extensor ul- 
naris, to. the joints’ about the lower part of the wrist, and especially to 
the joining of the radius with the ulna; and it finishes on the back of 
the hand by arteries given to the tendons and capsule, by inosculations 
with the rete which is formed upon the back of the wrist, by the radial 
artery, and by giving the dorsal artery of the little finger. 

Next, the ulnar artery, before it begins its arch, gives small branches 
to the flexor tendons and fore part of the wrist ; others to the pisiform 
bone, to ie annular ligament, and the palmaris cutaneus ; and then 
branches to the flexor, abductor, and adductor of the little finger ; or, 
in other words, to all that mass of muscular flesh which surrounds the 
root of the little finger; and still, before it begins to bend into an arch, 
and just beyond the pisiform bone, it gives of that branch which may be 
called ARTERIA PALMARIS PROFUNDA. | 


ARTERIA PALMARIS PROFUNDA. 


8 i 
‘The description of this artery is shortly this: It is but a small arte- 
ry; it es off a little lower than the pisiform bone; it often gives 
the last lateral artery of the little finger ; it then turns downwards and 
backwards with a large circle, passes through betwixt the two heads of 
the fl xor digiti _minimi; by this it gets into the deepest part of the 
nd there joins itself with that palmar branch of the radial artery 
oa off at the root of the thumb; and by this inosculation the 
the deep palmar arch is completed. 

The ulnar artery having now arrived at the root of the aueineeal 
bones, but above the tendons of the fingers, forms a great arterial arch 
s the palm of the hand, which is named the sUPERFICIAL PALMAR 

be and this arch gives out the arteries for the fingers after the 

lowing order: it does not give off two arteries to each finger, one 1 
each side, because it does not lie at the root of the fingers ; but instead - 
of is it sends out three single teries ; each of these goes to the cleft 

betwixt two of the fingers ; ‘and when arri the root 


a 


ots of the fin- 


gers, these branches , divide uniformly and re y int rf 0 branches ; 
of which one goes up along the side of one finger, while the other goes 
up the opposite side of the next fingers and thus all the fingers are sup- 


plied each with two arteries, one running along either a of each 

finger. To nun aber them acco Ming to the fingers, one, two, three, 
‘e mere drudgery and waste of time; and to name and describe 

thom were an ab bso lute abuse, since they are so uniform in all points : 
sufficient to observe, that a long and slender artery runs along each 
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-of each finger ; that gene tallp stash joints division 
‘two arteries make arches J 


the deeper arch of the palm. t the arteries are each ace 
ho corresponding 1 nerves, one for each side of each finger ; 


ries, ducks into two twigs at the roots of the ened 
- The superficial palmar arch finishes with a. 

another inosculation at the root of the thumb with that superfici 

mar branch which comes off from the artery of the. thyeay near ‘the 

place where the artery of the fore Sager also comes off. 


f 1. Ramus ad Museulum Pronatorem Teretem. MTT He 
| 2. Arteria Reeurrens Anterior, > a prQenre 
3. Arteria Recurrens Posterior. es 
4. Arteria Interossea. i 
ArreRia } 5. Arteria Dorsalis Ulnaris. 
Unyaris.} 6. Ramus ad Musculos Minimi Digiti. 
7. Arteria Palmaris Prefunda, 
1. Ulnaris | 
8. bed Superficialis Bagg 8 2. 
} de Ramus Anastomoticus. : 


3 oh A 
» tee ¢ 


ARTERIA INTEROSSEA, 


The inTeRossEous ARTERY is, after the radial and ulnar, the last of 
the arteries of the fore-arm. It is but a branch of the ulnar; ses 
from the ulnar just where it lies in the very deepest - art of t 
and touches the interosseous ligament. This artery is named iD 
‘SEA communis, because of two lesser interosseous arteries into which 
it divides. First, the interossea communis divides about an inel 
low the w into the interossea anterior and interossea posterior ; next 
the = posterior gives off the posterior or interosseus recurren 
pee artery is already described ; and I proceed to describe now io 
of the two interosseous arteries, 
we the anterior interosseous artery is the continued trunk, for it 
goes straight forwards, and is larger ; while the posterior interosseous is 
turns out of the straight course to nae say i 


refore » it wt noaenee the wrist. 


| ae it goes dow ren, it od 
afeenticde gd tw ig pony! see ce 

‘oes forwai in sma c 

er ott thie tho wit mnkes bona net-wo Be Mla 
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. 
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seems to be divided into two equal branches, of which one is the recut a 
rent, turning upwards towards the elbow-joint ; the other is the pouterior 
interosseus itself, running downwards, and distributing its branches 
among all the great bellies of the extensor muscles which lie on the out- 
side of the fore-arm 
, there is something like a second interossea posterior ; for 

the fiot interosseous artery sends off, about four inches above the 

, another artery, but much smaller, which perforates the interosse- 
éus membrane : might be called a second posterior interosseus ; though 
it is rather to be reckoned among those smaller twigs which, coming off 
from the anterior interosseus, and perforating the ligament, go through 
it to the extensor muscles, and are named PERFORATING ARTERIES, be- 
ing from about four to seven in number. unt 


1. Ramus Miuevitate 
ArTERiA | 2. Arteria Perforans Superior. 
Muscularis, 


INTEROSSEA 
Communi. | 4. Arteria Perforans Inferior. 
(5. Arteria Carpi Anterior. 


4 gia S ceeiaannaatl 7 iat . 
OF THE ARTERIES OF THE THORAX, ABDOMEN, 
AND PELVIS. 


ARTERIES OF THE THORAX. 


AORTA THORACICA. 


eee aorta from the arch (after the subclavians and carotids ee off) 
beads downwards and backwards, and touches the left side of the spine. 
The two membranes called pleure, of the right and left side, meetin 
the middle to form the mediastinum ; but as they do not meet imme- 
diately, they leave a triangular space, the basis of which triangle is 
the spine: the sides are the two menbranes or pleure, inclining towards 
each other; and there, in the interstice betwixt them, the aorta is lodg- 
ed, and along with it lies the a:sophagus, which runs downwards to- 
wards the stomach. ‘The thoracic duct, which is passing upwards to 
the subclavian vein, and the vena azygos, which returns the blood of 
the thorax, and brings it into the descending cava; these parts are 
volved in cellular substance, and inclosed in this tnienguiee rere casey 
twixt the two membranes. 

The aorta, as it goes thus downwards beside the spine, gives the 
following branches : First, as it lies immediately behind the root of the 
lungs, it gives small arteries beng ourish the proper substance of the 
lungs, the BRONcHIAL arTERt«ES: Secondly, as a ne by the side of 
the esophagus, eeeaee i with s 
nies: T , the aorta, as it mo | 
gives off a small and regular artery to the interstice of each siban. it 
passes it ; and these are the INTERCOSTAL ARTERIES. 

‘The sroncutat arteries are always three, and sometimes Sane i 
number. Their office is not to contribute to the oxydation ae 
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: ; that office belongs peculiarly to the pulmonic artery ; while the 

bronchial arteries are for nourishing the proper substance of the 
; for which end they attach themselves immediately to the tra- 
chea, and follow its branches, twisting round ory through - the ‘sub 
stance of the ae 


1. ARTERIA BRONCHIALIS COMMUNIS. 


The comMON BRONCHIAL ARTERY, SO named because it gives “asin 
“ both sides of the lungs, arises highest from the fore part of the aorta ; 

it gives two branches, one to the right side of the lungs, and one to the 
left ; the right branch gives an artery to the esophagus, and sometimes 
the whole of the right branch goes to that part. 


Ee 


2. ARTERIA BRONCHIALIS DEXTRA tis 


The RIGHT BRONCHIAL ARTERY sometimes like the common cilia 
chial, comes off from the aorta ; but yery often it comes off from the 
upper i ostal ve It goes round the right branch of the trachea, 
y elong: to that side of the lungs cae but it gives, notwi ag 

me brar to other parts, especially to the cesophagus, to 
of the the pericardium, and to the parang m my pe seerrane which 
strides across the aorta. 


3. ARTERIA BRONCHIALIS SINISTRA. 


The Lert BRONCHIAL ARTERY comes off along with the bronchiali 


communis from the fore part of the aorta ; it goes to the a + Sey > 
Jungs, and also affords small branches to the cesophagus and neighbour-— 
ing —_ _ rae. re. oe 


— : ‘i 
4. ARTERIA BRONCHIALIS INFERIOR. Le es 
et 

Often there: isa fourth bronchial artery, which we’ would call Broy- 
CHIALIS INFERIOR, or the LOWER BRONCHIAL anTeRY, because it comes 
off lower than these, commonly about the Mais of the fifth rib. It goes 
to the back of the heart, where’ the pulmonic vein of the left side ex- 

the auricle, and taking the pulmonic vein asa conductor, igs 
backwards along it into the substance of the lungs: — 

These bronchial arteries aro the least regular in 1 all the body, coming 
usually from the aorta, but sometimes from the mammary, and often from _ 
the upper intercostal artery ; sometimes also they arise from the inter- 
costals of the aorta. But from one or other of these sources we wad! 
ally have three or four bronchial arteries, which sche name: r 

to the branches of the trache: ort bronchie2. 


stance ofthe lings But thse vn i yay 
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only ; and they gave a most whimsical reason for believing all this. The _ 
lungs they consider as made of very coarse stuff, which the half elabo~ 
rated blood of the right ventricle and pulmonic artery might serve ; 
while the harder and more perfect substance of the trachea required a 
more perfect and finer blood. , 


5.. ARTERIZ @SOPHAGER. 


The a:soPHAGEAL ARTERIES are generally five or six in number. They 
are small twigs which come off from the aorta below the bronchial ar- 
mor they encircle the cesophagus, and make anastomoses with each 
other ; and very generally they pass off from the asophagus to the pos- 
terior mediastinum, or that double membrane under the interstice of 
which the aorta lies. ‘These secondary arteries, along with very small 
twigs which come off from the aorta itself, some anatomists choose to 
describe apart under the title of posterior mediastinal arteries. 


6. INTERCOSTALES INFERIORES. 


. The LOWER INTERCOSTAL ARTERIES are nine or ten in number, accord- 
ing to the number of ribs which are not supplied by the upper intercostal. 
artery, (for the upper intercostal, which comes downwards from the sub- 
clavian artery, supplies usually the intercostal spaces of the two first ribs, 
but sometimes of three, and sometimes of one only.) The aorta, in its 
course down the back, gives out, as it passes each vertebra, one artery 
for each rib ; as it goes down along the loins it still gives off an artery at 
the interval of each vertebra ; in the thorax they are named INTERCOSTAL, 
and in the loins the LumBar arteries. ny 

“Phe right intercostals are longer, because they have to mount over 
the ridge of the vertebra ; the left ones are shorter, because the aorta 
lies on that side of the spine : the intercostals often give small twigs to 
‘the esophagus and mediastinum ; but besides these, each intercostal ar- 
tery gives three principal branches. 

1. By the head ofeach rib it gives a small artery, which belongs.en- 
tirely to the spine, and this artery sends one twig to the substance of each 
vertebra ; another twig goes to the sheath or dura mater of the spinal 
marrow; the third, following each intercostal nerve backwards, ente 
into the substance of the spinal marrow itself. ‘ea 

2. Each intercostal gives next.a larger artery, which perforates near 
the head of each rib, and passes through to the back, and supplies the 
longissimus dorsi, latissimus dorsi, sacro-lumbalis, and all rt «oe 
cles of the back, which have indeed no other souree whence they can de- 
rive arteries ; and though these are apparently small for so great a mass 
of muscular flesh, the smallness of the branches is compensated for by 
their frequency. __ i ehh Aoi 

3. The intercostal artery proceeds, after giving these branches, along 
its proper intercostal space, where it gives an immense number of small 
arteries to the intercostal muscles ; and as each artery passes round the 
thorax along the ribs, it splits into two branches ; one attaches itself to 
the lower edge of the rib above it, where there is a sort of groove to re+ 
ceive it, 7. e. the larger artery, andthe artery whichis to be feared in 
wounds or operations ; the other..attaches. itself to the upper sharp edge 
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_ of the lower rib, where there is no groove ; this of course is the smaller 
* — much less important in all respects. ‘These two, accompanying 
te rib, run round the circle of the thorax to its fore part, and ae 
with the mammary and epigastric arteries. 
afavig rh 1. Arteria Pericardiace. 
2, Arteria Bronchialis Dextra. ¢ 
Aorta Taoracica } 3. Arteria Bronchialis Sinistra, 
DeEscENDENS. 4. Arterie Gsophagee. 
5. Arteria Iniercostales Aorlice. 
mas Rami Irregulares, pees 


, ARTERIES OF THE ABDOMEN. : 
"AORTA ABDOMINALIS. 


The aorta descends into the belly under that arch which i is gh ae m 
the legs of the diaphragm. It passes along the left ‘of the spine ; 
but now upon emerging into the abdomen, it inclines nearer to the mid- 
dle. of that ridge which is formed by the vertebre. ‘The flat and tendi- 
nous legs of the diaphragm not only stride over the aorta, so as to form 
an arch, apparently for its protection, but the uppermost part of the crura 
turns flat under it, so as to embrace it.. No vein goes along with the 
aorta; for the cava, which returns all its blood, leaves it a little above 
the pelvis, and inclines towards the right side, that it may enter into ih, 

right side of the heart, which it does by passing under the liver. i 

a Bat the aorta has other very important connexions ; for as one of its 
first arteries is the great artery of the intestines, of course the root of the 
mesentery (the membrane which conducts the arteries of the intestines) lies 
over the aorta ; and as the mesentery conducts the lacteals From debt 
testines, of course, the meeting of the lacteals and of the’ lymphatics, or, 
in other words, the beginning of the thoracic duct, is at the side of the 
aorta. Again, as the great nerves which come down from the breast into 
the abdomen, are destined chiefly for the viscera, they have no other way 
of reaching the viscera than by taking the direction of the several branches 
which the abdominal aorta gives out. There are three great branches : 
the coeliac, the superior mesenteric, and the inferior mesenteric arteries, 
Of course there are three great plexuses of nerves; the cceliac plexus, 
the superior mesenteric plexus, and the inferior mesenteric plexus. As 

these net-works all come from the greater net-work which covers the 
; aorta itself, that plexus is named, from its great size and from its many 
radiated nerves, the solar plexus ; ; and the semilunar form of the two 
great nerves which supply the whole gives them the name of semilunar 


ga 
og connexions of the aorta, deduced in this naa way, will be 
easily understood ; will show the importance of studying this point, where 
there are so many intricate parts ; and will explain also the necessity of 
a g this group of difficult parts at once. 
ta. then passes from the thorax into the abdomen, through he 
2gs of the diaphragm ; the beginning of the thoracic duct 
his point, and the duct itself runs up by the side of the srt. 
aorta, having come out into the abdomen, the first branch whi 
it gives off is a small one to the diaphragm as it passes under it. The 
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ext branch which it gives off is the most important of all, viz. the cae- _ 
liac artery ; and it supplies the stomach, the liver, and the spleen, because 
they lie in the upper part of the abdomen. Next it gives a great artery 
to the intestines, which is named the superior mesenteric artery, for it 
goes to the intestines which lie within the abdomen. ‘Then it gives the 
arteries to the kidvies and the spermatic vessels. And, lastly ; it gives off 
@ great artery, which is named lower mesenteric; because it supplies 
chiefly the lower part of the great intestines, and most especially the rec- 
tum, where it goes down into the pelvis. a 
Then the aorta divides into the two iliac arteries, and of course has no 
1 onger the name of abdominal aorta. . . 


- 


ARTERIZ PHRENICH. 


The diaphragm has in nine of ten bodies two arteries named the pHRe- 
NIC ARTERIES ; one going to the right side, the other to the left. The 
varieties of this artery are too great almost to be mentioned ; but, how- 
ever, these are the chief: generally the phrenic arteries are two small ar- 
teries arising from the aorta, one going to the right side, another to the 
po often there is one artery going off from the fore part of the aorta, 
ar ca | immediately into two arteries, right and left; sometimes 
one arises from the aorta itself, another from the cceliac artery ; some- 
times the coeliac artery, which has properly but three branches, has a 
fourth added, which is the phrenic artery: sometimes there are three 
phrenic arteries ; sometimes even four ; and the diaphragm, it is always 
to be remembered, receives often smaller branches from the intercostal 
and lumbar arteries, or from the capsular arteries, besides those which 
it gets from the thorax accompanying its nerves and coming along the 
pericardium. ? : 

These varieties being mentioned, the history of the regular phrenic ar- 
teries may be very short. One goes round the right side of the dia- 
phragm, and the other round the left, with very little variety. First, the 
phrenic artery crosses what is called the fleshy part of the crus dia- 
phragmatis of its own side, and goes bending along to what is called 
the ala or wing of the diaphragm, and gives a great many arteries in all 
directions into these fleshy sides of the diaphragm; the artery 
turns round, and encircles the great central tendon, where the two 
phrenic arteries begin to turn round; they give one branch particularly 
large to the fleshy sides of the diaphragm, which arise from the ribs ; 
then bending round the central tendon, they spread all their remaining 
branches forwards upon the central tendon, and upon that part of the 
muscle which arises from the sternum, and meet in large inosculations 
with each other. One branch often pierces the diaphragm, goes into 
the pericardium where itis attached to the diaphragm, and unites with 
that artery which comes down along with the phrenic nerve, the comes — 
nervi phrenici. Rie 

But still it is to be remembered, that the phrenic arteries, bef 
enter into the diaphragm, give small arteries to the capsule 1 
to the esophagus and neighbouring parts ; the esophageal 

ng upwards into the thorax, to inosculate with the up 

e @sophagus, 
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’ OF THE ARTERIES OF THE STOMACH, LIVER, AND SPLEEN. 


‘The me Ee part of the abdomen is occupied entirely by the stom, 
liver, and spleen ; the stomach in the middle, the liver on the right hand, 
and the spleen on the left. The ceeliac artery supplies all these parts ; 
it rises up from the fore part of the aorta a short thick artery encircled 
by the lesser arch of the stomach; and immediately splits into. three 
—— of which the middle branch goes to the stomach, the left goes 

een, the right goes to the ‘liver ; and thus we have all the 
pa of the ceeliac artery neatly and simply arranged. 


ARTERIA C@LIACA. 


The ca@trac ARTERY is so important, that its place and connexions 
must be more minutely described. It arises fron: the fore part of the 
=. just at that place where the aorta is closely embraced by the 

tis, and over the eleventh vertebra of the b 3 it 
juts juts directly forwards, almost at right angles from the aorta, and is en- 
circled by the lesser arch of the stomach ; the artery standing u be- 
twixt it and the diaphragm. The ceeliac trunk, then, is so placed as to 
be surrounded by these parts: it has the cesophagus on the left hand ; 
the lobulus Spigelii, or lobulus papillaris of the liver, on the right hands 
it has the lesser arch of the stomach making its turn under it ; and it 
has the diaphragm above and the pancreas running across below ; ; itis 
covered by the delicate web of the omentum, named omentim mi- 
nus, which goes from he lesser arch of the stomach to the liver and 


to the spine. 
Now this short jutting ont or stump we call the trunk of the oceline 
artery; or we call it axis arterice coliace, for there is no other of 


the body that divides like it: the stump, which is less than half an inch 
in length, serving as an axis, from which the three great branches, viz. 
to the stomach, ‘liver, and spleen, go off all at once, in a tyipod- -like 
form ; $ one upwards, one to the rizht, and one to the left. The 
ich goes to the right, is largest in the child, because of the great 
of its liver; the splenic, which goes to. the left, is larger in the 
adult; the gastric i is almost always the smallest of the three. 


am _ 1. ARTERIA CORONARIA VENTRICULI. 


The coronary artery of the sromacn is the central artery of the 
tripod. When it belongs’ entirely to the stomach, it is smaller than the 
_ Splenic or hepatic arteries : but when it gives (as often it does) a branch 

_to the liver, it is the largest of the three. This gastric artery, or coro- 

nary artery ofthe stomach, is generally the smallest, not very much larg- 

7 n a Crow-quill; it rises upwards, and turns a little towards the 
side, because the cardiac orifice of the stomach is there. 

ches the cardiac orifice of the stomach, it divides itself 

two g anches ; one going round the cardiac orifice of the sto- 

» and the other returning along the lesser arch. 


aie F 


‘¥s 


“502 yee OF THE ARTERIES OF THE 


‘ 


>>} GORONARIA SUPERIOR VENTRICULI. 


Thebranch which belongs to the cardiac orifice of 
taches itself to the esophagus, just where it emerges from the x sree 
and is joined to the stomach: the artery turns round mir 
passes first under and behind it, and then turns round 
the fore part, or rather on the left side, of the ‘stomach to spread ane 
it. Inthe middle of this turn it gives off an artery which runs back- 
wards along the cesophagus, takes directly the line of the cesophagus, 
runs up with it into the thorax a considerable way, inosculates with the 
upper cesophageal arteries, and though a small branch, it is long, and 
seldom wanting. ‘The second branchis a continuation of the same 
artery encircling the cardiac orifice, sending its arteries down over 
large and bulging part of the stomach, somewhat in the form ofa 
As the spleen is attached to this end of the stomach, this artery inos- 
culates with what are called the vasa brevia, or short vessels coming 
from the artery of the spleen; and so it ends, having the name of co- 
RONARIA SUPERIOR VENTRICULI. 

The second branch of the coronary returns along the lesser arch of 
the stomach ; it is so connected with the last that it may be called ra- 
mus coronarie dexter, though properly it is not a branch, but the con- 
tinued trunk of the gastric artery. As the first branch turns round be- 
hind the cesophagus, this stops and turns to the lesser arch of the sto- 
mach touches it just at the cardiac orifice, 7. e. at the root of the ceso- 
phagus ; turns with a gentle turn round the lesser arch of the stomach, 
bending as the arch bends, giving its branches down both forwards and 


‘backwards over each side of the stomach. As it runs along the sto- 


mach it is sensibly exhausted by these arteries, so that it arrives very 
small at the lower or pyloric orifice of the stomach; there it turns over 
from the stomach upon the small gut in such a way as to belong to the 
pylorus or union of the gut with the stomach; and though small and 
trivial, it has an appropriated name, aRTERIA PYLORICA SUPERIOR, and 
thus the gastric artery ends. 
But sometimes, as has been mentioned in the general description, this 

gastric ana sends a branch to the liver; yet, in that case the order of 
these arteries already enumerated is in no degree disturbed ; the ar- 


_ tery running along the cesophagus,. the artery running round the cardia 


and in form of a crown, the artery returning along the lesser arch, are 
one same ; only, after giving off this last artery, the trunk of the 

oes off from the stomach, continues its course towards the li- 
ye an PAnsen: into it. 


bts 


: 2. ARTERIA HEPATICA. 

a mt oa 

The HEPATIC ARTERY goes off from the Coeliac axis, where it almost 

touches the point of the Spigelian lobe. ‘The pancreas covers the root 
of the hepatic artery; it then turns a little forwa) , and rising s 

what upwards at the same time, it passes under. " pronase e 

der the stomach and duodenum; it passes behind the omentum 
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and biliary ducts ; it arrives at the porta where the great vena porte enters 
the liver, and-ehere the great biliary ducts come out ; it passes the vein, 
and to the left of the biliary ducts; and having a little before divided in- 
to two great branches, these now entet into the right and left lobes of the 
liver. In this place it is inclosed along with all the other vessels in that 


sheath of substance which is called the capsule of Glisson. 
Thus the artery finally terminates near the liver in two great branches, 
right but before it does so, it gives, as it passes the stomach, 


pancreas, very important branches to these parts. ane. 
oy eyo more important branches, it gives small twigs tothe 
vena porte + to the head of the pancreas ; then it gives off’ the great 


artery is the source of these lesser arteries, (to the pylorus, pans 


creas, a ~esenss viz. the ARTERIA DUODENO-GAsTrRica, which, soon 
after it goes off from the hepatic artery, divides into two chief branches. 
One turns: backwards along the duodenum to the stomach, and from 
ing the stomach and epiploon, is named GasTRO-EPIPLOIC ARTERY. 
e other, turning downwards along the duodenum, gives at the same 
time arteries to the pancreas, and so is named arTEents PANCREATICO- 
“puopeNatis. The trunk which divides into these two arteries may be 
described thus: The duodenum begins from the pylorus ; the p 
pours its liquor into the duodenum; and therefore the head of the pan- 
creas is attached to the duodenum: this marks the'point at which the 
trunk of the ARTERIA DUODENO-GAsTRICA goes off; for it rises at right 
angles from the hepatic; it lies behind the lower end of the stomach, 
_ just. between the pylorus and pancreas; there it splits into its two 
reat branches, viz. to the duodenum and to the stomach. But 

two great branches there are subordinate arteries, which eat 
be sane dng together with them. 

One artery goes off to the upper and back part of the decdohuil over 
the biliary ducts ; next go off small arteries to the duedenum of still less’ 
importance, and ‘nameless ; and at the same place small _twigs are often 
given to the pancreas. 

The first which is distinguished or regular, or has a name, is the Py- 
LORICA INFERIOR, the lower pyloric artery. It goes off from the PANCRE- 

-ATICO-DUODENALIs almost as soon as it touches the duodenum; there 
are sometimes two or more pyloric arteries going off at this point ; they 
encircle the pylorus with delicate branches; and at the same time turn 
obliquely upwards, to receive inosculations frow the upper pylotioy whieh: 
comes from the artery of the stomach. 

The next artery-to be distinguished by a peculiar name is one which © 
goes off directly opposite to this, belongs to the pancreas, and is named 
from its running transversely across the pancreas, the TRANSVERSE PAN- 
CRRATIC ARTERY. Itis a neat small branch, which passes under the 
creas, runs along its back part, gives itsarteries into the substance 
pancreas from side to side ; and yet is not exhausted till it has run 
more than two-thirds of the length of this long gland. Ps 

The next branch is that from which the whole artery has its name : 
for the artery having given off the lower pyloric artery, and the tfans- 
verse artery. of the duodenum, turns downwards, bending according to 

circle jodenum makes, lying in the hollow side. of that 
i senteric arteries lie along their proper intes 

I ‘continual arteries outwards to the duodenum : 

it gives also frequent arteries inwards to the pancreas. From these two 
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connexions this branch is peculiarly named aRTERIA PANCREATICO=DUO~ 
DENALIS, It ends in inosculation with the mesenteric artery. 

At the place where this pancreatico-duodenalis turns down s, the 
other great branch turns backwards and upwards to reach the h. 
It is so great that it must be considered as the continuation and ultimate 
part of the artery. It goes to the stomach and epiploon, and’ thence is 


gastro-epiploic artery. 
The course of the gastro-epiploic artery is the lower part of the 
ach, and is most beautiful ; it makes a broad sweep round all the 

greater arch of the stomach: it lies in that line } great omen- 
tum comes off from the stomach : it sends d large brat up- 
wards upon the stomach, both on its fore and on its back ices; it 
sends opposite branches, very frequent and considerable, panned 
web of the omentum or epiploon ; it runs along the stomach till it mee 
with a similar branch from the splenic artery ; and the inosculation be- 
tween them is so large and perfect, that we cannot tell where the one ar- 
tery ends or the other begins. This branch from the hepatic artery is 
named the right artery of the stomach, or the right GASTRO-EPIPLOIC 
ARTERY, while that from the splenic artery is the left. 

Besides this great artery to the duodenum and stomach, the hepatic 
artery, before it plunges into the liver, gives another branch, but small ; 
it is named pylorica superior hepatica. ; , 


PYLORICA SUPERIOR HEPATICA. 


The rycorica superior HEPATICA is so named to distinguish it from 
that upper pyloric artery which comes down from the stomach, and 
sometimes it is called GasTrica vel conoNARIA MINOR. It comes off 
from the hepatic artery just before it divides, or immediately after from 
the left hepatic. It turns backwards at an acute angle to the lesser arch 
of the stomach, and, having given small twigs to the omentum mihus, 
it goes directly to the pylorus, inosculating with its upper and lower ar- 
teries. ard o : yes 


Pe a ay HEPATICA SINISTRA. 
4 ey " e 
Kirk aig artery, now advanced to within about two inches of the 
° liver, ivides into its two great arteries. Both go to the porta of the 
iver; but the one belongs to the rivht lobe, the other belongs to the 
 ) ft. ~The artery which belongs to the left lobe of the liver is smaller, 
and when there is a hepatic artery from the stomach it is very small ;~ 
it mounts over the veil p rtz, and enters into the liver at the fossa um- 
~~ bilicalis ; its branches within the liver go chiefly to the left lobe, lobulus 
Spigelii, and anonymous lobe. 


HEPATICA DEXTRA. 
" , | 

- The right branch ofthe hepatic artery passes under the biliary ducts, . 

enters along with them into the right lobe of the liver, and before it 

does so it gives off the arteria cystica, or artery of the gall-bladder, one 

of the most beautiful little arteries in the body. The cystic 
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branches over the gall-bladder, between its coats, in the form of a 
corona ry, and having made a beautiful tree of branches over 
the yallbladder, it passes off from it, and goes to the substance of the 
liver, 


¥ es 


fate ans 
ARTERIA SPLENICA. _ 
x _ ‘ 


_'The sruenic ARTERY is one of the most remarkable in the human — 
body. The spleen is tied down to the left side of the diaphragm by a 
proper ligament ; it is also connected with the greater or bulging end 
of the stomach by processes of the omentum and by vessels. The 
splenic artery, the largest branch of the celiac, as large as a goose- 
quill, turns off from the celiac trunk almost at right angles, and runs 
across the abdomen to get to the spleen. It is im all this course ex- 
ceedingly tortuous; it runs along the upper edge of the pancreas, 

» (which also lies across the abdomen,) and gives arteries to it ; when it 
approaches the spleen, it gives off that great artery which returns along 
the lower border of the stomach, and when it actually arrives at the 
spleen, it divides into a great many branches, which enter by the con- 
cave surface of the spleen, and plunge into its substance. 

The branches, then, of the splenic artery, are these: 1. It gives a 
great artery to the pancreas, named PANCREATICA MAGNA, which passes 
to the right under the pancreas, and belongs chiefly to the head of the 
pancreas, or that rounded end which is next to the duodenum. Though 
named magna, it is a variable artery, and of little importance. 2. All 
along, as the splenic artery is passing to the left by the border of the 
pancreas, it sends short branches into it. They are named PaANcRE- 
ATICZ PARV&, or small PANCREATIC ARTERIES. 3, It often sends small 
arteries upwards to the back part of the stomach, named prosTERIoR 
GASTRIC ARTERIES. 4. The GASTRO-EPIPLOICA sINIsTRA, or the left 
gastro-epiploic artery, is a very large and principal branch of the 
splenic artery. It arises under the stomach, a little beyond the left or 
larger head of the pancreas; it makes a large arch, and then turns 
with a serpentine turn towards the stomach, returns along the lower 
border of the stomach, within the doubling of the omentum, and gives 
its arteries upwards to the stomach and downwards upon the omentum, _ 
so much like those of the right gastro-epiploic artery, that when they 
meet in the middle of the great arch of the stomach, and inosculate, __ 
we cannot distinguish where either of them ends; the chief difference ry 
is, that some of the epiploic branches of this artery are particularly — 
large. 5. The vasa BREVIA are a set of three or four arteries which 
the splenic gives off just before it enters the spleen; and as the artery 
lies close to the stomach, these arteries which go to the great bulging 
of the stomach are exceedingly short, and are thence named vasa brevia. 
The artery ends by eight or ten branches, which plunge into the 
spleen. Sometimes we see the artery pass, almost undivided, or 
divided into one or two branches only, into the bosom or sinus of 
the spleen. 

These are all the arteries. of the stomach, liver, and spleen, the vis- 
cera which fill the upper region of the abdomen. the 
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OF THE ARTERIES 


_ RECAPITULATION OF THE BRANCHES OF THE 


=e 
1. Arteria Corenaria 
Ventriculi. 
ARTERIA 


Ca@mEraca. - 
12, Arteria Hepatica. 


Is. Arterite Sptenica 
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FS —_ to pes —— ~~ 
2. Ramus ascending to esophagus. . 
8. — to the Diaphragm a Onentum 
nus. 

4. Ramus to the lesser Curvature ef the 

Stomach. . , 
5. Arteria Pylorica Superiar. . : 
1. Arteria Hepatica Dextra—Arteria Cysticu. 
eee 


1. Pancreatice. 
2. Vase brevia, 
3, Arteria Gastro-epiploicn Sinistra. 


1. Pyloricu Inferior. | 
2. Pancreatica Duodentlis. 
&. Gastro-Epiploicu: 


wich. 


_ large, and so inosculated with each other, that they form a sort 
___ or immense plexus in the mesentery before they go onward to 
eS The undivided trunk of the artery is very large and long: the | 
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_OF THE ARTERIES OF THE INTESTINES. _ 
OF THE UPPER AND LOWER MESENTERIO ARTERIES. 


Tne bowels are so disposed within the appease, that the largest of 
them, viz. the colon, the great intestine, encircles all the others. It 
begins on the right side in a blind sac called the caput coli, or head of 
the colon: it goes upwards and crosses the belly, so as to support the 
stomach, and separate the stomach, liver, and spleen, from the small 
intestines : it descends again into the. pelvis at the left side, forming 
the rectum ; and all the small intestines hang by their mesentery in the 
central part of the abdomen, surrounded by this great intestine; and 
the arteries lie within the two lamelle of the mesentery or supporting 
membrane of the intestines, so that they are called mesenteric arteries ; 
= they follow the intestines in the order in which I have named 
m. , 
The GREAT or SUPERIOR MESENTERIC ARTERY gives its first braneh 
to the caput coli; its next branch to the middle of the colon under the 
stomach ; the thousand turns of the small intestines next absorb all 
its other branches. The Lowek MESENTERIC ARTBRY, Which gives no 
branches to the small intestines, attaches itself to the left side, and es- 
pecially to the lowest part of the colon, and goes down with the rec- 
tum into the pelvis, and ends there. This, then, may serve as a gene- 
ral plan or arrangement for the intestines and for the two mesenteric 
arteries. . 


1. MESENTDRICA SUPERIOR. 


It is not surprising that the upper MEsENTERIC is the largest of all 
ibdominal arteries. It arises from the aorta, where it is still be- 

veen the legs of the diaphragm, and not more than half an inch below 
the coeliac artery. ‘The coeliac and mesenteric arteries lie close upon 
each other; only we are less sensible of their nearness by the axis 
ceeliace jutting perpendicularly forwards, and by the trunk of the 
mesenteric running very obliquely downwards, and by the head of 
the pancreas lying immediately over the mesenteric and hiding its 
root. The trunk of the mesenteric artery passes under the pancreas, 
then through the mesocolon or mesentery of the colon, then into the 
proper mesentery of the small intestines. It turns first to the left ; 
~ and then, by a second gentle bending, it turns again towards the right 
side of the abdomen. It runs very low into the abdomen before it 
gives out any branches; and then it gives them off in the following 


*' 


rom the right side it gives branches to the great intestines, r 


which there are three chief arteries; but from the left side, where it — 


gives arteries to the small intestines, it gives innumerable branc 
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curvature of i t from left to right, gives it the form of an Italic f; the 
prodigious size of that mesh or plexus of vessels which goes to the 
great intestines is such as to carry the artery down to the left ilium or 
flank, where the caput coli or conjunction of the ilium with the colon 
lies. 

It is from the convex of this gently bending arch, and from the right 
or outer side of the artery, that the following arteries to the great in- 
testines go off.* The cozica mepr1a to the middle of the great intes- 
tine, the cotica pextRa to the right side of the great intestine, the 
XLEO-coLIca to the joining of the ilium with the caput coli or beginning 
of the great intestine. ; 


COLICA MEDIA. 


1. The mippLE CoLIc ARTERY passes along in the doubling, 2. e. 
between thetwo lamellz ofthe mesocolon. It goes with a circular sweep 
upwards towards that part or corner (as we may call it) of the colon 
which lurks under the liver ; but before it touches the intestine, and 
generally at the distance of about three or four inches from it, this ar- 
tery divides into two great branches ; one turning backwards, along 
the right side of the colon, inosculates with the colic arteries ; the 
other, more like the continued trunk, turns upwards, bending accord- 
ing to the curvature of the arch of the colon, which supports the 
stomach ; and having rounded the concave of this arch, and arrived 
at the left side, it there makes a great inosculation with the left colic 
artery, which is a chief branch lower mesenteric ; and so com- 
pletes the great mesenteric eof the most celebrated inoscula- 
tions in the whole body, that o cle of Willis hardly excepted. 


COLICA DBXTRA. 


2, The r1euT coic ARTERY is enumerated as a distinct artery chiefly 
for the sake of plainness ; for though sometimes it arises apart from 
the general mesenteric trunk, yet in ninety-nine of one hundred bodies 
it proceeds from the upper or middle colic artery. It is a very wei 
branch ; it is set off from the colica media at a very acute angle; it 
moves along the right side of the colon, inclining also a little upwards 
towards the liver ; it also splits when it approaches the gut into two 
branches ; one turning towards the upper side to inosculate with the 
middle colic artery, the other turning downwards towards the ilium or 
flank to inosculate with the ileo-colic artery. 


ARTERIA ILEO-COLICA, 


> 3. The atx0-coric arTery arises about an inch lower than the last. 
a long, small, and slender artery, compared with the two last; 
which are short, stumpy, and with contorted angles. This artery goes 


* Often before giving off its greater arteries, the mesenteric gives to the 
several small dentoea oul to the duodenum two or three, which: = "pen ae 
under the title of duodenales inferiores. 


, 
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to the place where the small intestines end, and the gre es begin ; 
of course, the membrane which holds the intestines at corner (1 
mean in the right haunch) changes its name from mEso-coxon (in the 
middle of the colon) to mesentery, or mM#soO-ENTERON (in the middle 
of the intestines) ; and of ‘course the ileo-colic artery runs down, not 
along the mesocolon, but along the mesentery. _ It goes directly down 
towards the joining of the ilium with the colon ; it ends in three regular 
branches ; one passes straight onwards to the junction of the ilium and 
colon, splits into two branches, one going over the fore and the other 
over the back part of the caput coli, and having a very curious corres- 
pondence with the valve within, so that it might be called arrerta 
VALVULE cout. While this branch goes straight forwards over both 
sides of the caput coli, another branch runs backwards along the 
colon, and inosculates with the right colic artery ; and another runs 
downwards along the ilium, and inosculates with the common branches 
of the mesenteric artery. It is from these two branches, which diverge 
like the rest of the colic arteries, that this is called t1bbo-coniva. Even 
the appendix vermiformis has its little mesentery tying it down to the 


caput coli, and from the back of the caput coli a little artery runs 


down upon that mesentery to the appendix, passing along the whole 
length of that process. 

From this point all the remaining arteries of the mesenterica supe- 
rior go to the small intestines ; and they are so undistinguished, and 
so prodigiously numerous, that no branches can be described or named ; 
there is nothing but a great net-work of arteries to describe. The 
first or radical branches which go tothe small intestines, are thick, 
large, short, and vary from pate Foe a twenty in number. But 
it is not these that make this arance of a network; these 
twelve branches are first joined to each other, as it were soutie to 
mouth, forming one great confluence of arterial arches: from these, 
secondary branches arise, and they unite again in like manner, and 
make a second row of arches; from the union of these still other ar- 
teries arise, and make a third, or fourth, and even a fifth row of arches, 
before any arteries go to the intestines ; till at last the proper arteries 
of the intestines go out in straight lines from the last arch, and spread 
upon the coats of the intestine. In short, the mesentery has a very 
intricate and matted appearance from the redoubling of these arches, 
which are more and more numerous as the artery proceeds lower. 
The last of the twelve radical branches makes an arch, which serves 
the ileon or lowest of the small intestines, and inosculates with the 
ILEO-COLIC ARTERY. ti 


2. MESENTERICA INFERIOR. 


The Lowkk MESENTERIC ARTERY is that which is named by ay 
the left colic artery, because it goes only to the left side of the c 
It arises from the fore part of the aorta, below the two emulgent 2 
ries, ¢. €. prettylow down. It goes off rather from the left side of t 
aorta ; it goes off very obliquely, and keeps close to the left 
the aorta for a ii way ; and when it has descended as low 
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bifurcation of the aorta, it gives off its great branch to the left side of 
the colon, viz. the LeFT cotic arTERY; and then turning down over 
the iliac artery of the left side it descends into the pelvis, along with 
the rectum, and ends there. 

1. Its first branch is the arrerta cottca stnisTRA. The lower 
mesenteric has run a considerable length, has passed as low as the 
bifurcation of the aorta, before this branch is given off. This artery 
soon divides into three large branches ; the trunk itself is short and 
stumpy, the branches go off like those of the other side, at very acute 
angles: First, One branch ascends towards the angle of the colon, 
under which the spleen hes, and there divides itself into two branches ; 
one keeping closer to the intestine, nourishes it; the other keeping 
more to the middle of the meso-colon, or broad membrane of the 
colon, meets ie branch of the upper mesenteric, and completes with 
it the me ¢ arch, being indeed the larger and more important 

of the two. Secondly, Another branch goes directly across to 
the right side of the colon, and when it approaches the gut, splits (as 
usual with the colic arteries) into two lesser branches, one turning 
upwards and the other downwards. ‘Thirdly, The third branch of 
this left colic artery goes obliquely downwards to that part of the gut 
which lies in the hollow of the left haunch-bone, and which forms the 
turn named sigmoid fiexure of the colon ; and the membrane of the 
colon is here so fast braced down to the loins that this artery gives 
twigs to the loins inosculating with the lumbar arteries. 


ARTERLE HHMORRHOIDALES. 


The INTERNAL H#MORRHOIDAL ARTERY is one of considerable size : 
it is just the trunk of the lower mesenteric artery, descending into the 
pelvis ; it is often as large as a writing quill; it applies itself closely 
to the back part of the rectum; it arrives at it by turning obliquely 
over the pelvis, and under the rectum, and passes down its whole 
length quite to the anus. It encircles the rectum completely on each 
side with its large branches, which meet again upon the fore part of 
the gut, and its branches lower down in the pelvis, inosculate with the 
middle hemorrhoidal artery, and sometimes with those of the bladder 
and womb. ‘This is the artery which prevents us from operating when 
a fistula in ano has gone deep by the back of the rectum ; and which 
has given occasion to the establishing of something like a general rule 
in surgery, that one should not operate when the fistula is more than 
two or three inches deep. It is the last of the arteries belonging to 
the loose and floating viscera. ' 
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OF THE REMAINING ARTERIES OF THE ABDOMEN, 
VIZ. TO ‘THE KIDNEYS, TESTICLES, &c. 


ARTERIZ CAPSULARES. 


. The capsule atrabiliares are two small bodies of a triangular fori, 
of thick walls and small cavities, filled in general with a black and 
bilious-looking liquor. The ancients thought this the atrabilis, and 
named them the capsule artrabiliares: the moderns, from seeing them 
placed immediately above the kidney, and observing no apparent con- 
nection but with that gland, have named them capsule renales. They 
lie, then, above the kidney, are, like the kidney, surrounded with fa, 
have straggling arteries from various sources, but —- epuvien or im- 
portant. 


First, They have, very generally, some small ranches from 

- phrenic arteries. Theseare the highest of the capsular arteries ; the 
touch the uppermost point of this glandular body. They are named 
the upper carsuLaR arTeRtIEs. Secondly, They often have small 
arteries from the aorta peculiar to themselves, which come off about 
the root of the upper mesenteric artery, go to the fat and glands, and 
play over the vena cava, (at least those of the right side do,) and go 
to the middle parts of the gland, whence they are named c 

mepia. Thirdly, They have their last arteries sent upwards to them 
from the emulgent artery, or artery of the kidney. They are named 
the lower CAPSULAR ARTERIES. 


ARTERIEZ RENALES. 


The two BENAL OF EMULGENT ARTERIES, the two arteries of -the 
kidneys, go off from the sides of the aorta, midway between the upper 
and lower mesenteric arteries. Each goes to its kidney almost at a 
right angle, arching a little over the bulging belly of the psoas muscle. 
The aorta is still a little inclined to the left side, and so the left emul- 
gent is shorter, and mounts over its accompanying vein ; while the 
right kidney, being further off from the aorta, and somewhat lower, on 
account of the liver being on that side, the right artery is longer, and 
is covered by its emulgent vein. When the emulgent artery, which is 
short and very thick, arrives at the concave edge of the kidney, it is 
divided into three or four large branches, which surround the pelvis, or. 
beginning of the ureter, plunge into the substance of the kidney, and 
inosculate and make arches with each other. Thus, in supplying the 
kidney within its substance, they form circles and arches over the roots 
of the papillz uriniferz. 

Before the emulgent arteries enter into the substance of the kidney, 
they usually give off small arteries, as has been already mentioned, to 
the lower part of the capsule renales, to the upper part —_* ureters, 
and to the fat surrounding the kidneys. 
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‘ f ARTERIA SPERMATICA. 
te 4 ; 


The sPERMATIC ARTERY, or artery of the testicle, is one of the 
most singular, both for its extreme smallness and great length, and for 
its important office. t arises on each side from the lateral parts of 
the aorta, a little above the lower mesenteric artery. The left sper- 
matic artery rises somewhat higher, and often comes from the emul- 
gent artery; it descends from the aorta almost in the same line with 


itself; it crosses the vena cava, and meets its accompanying vein upon 
the surface of the psoas muscle ; it then forms the spermatic cord, and 
a through the spermatic passage and abdominal ring ; 


re it goes down into the testicle, it gives out many very small 
eerie First, It gives small twigs to the fat of the kidneys ; secondly, 
It gives small branches to the ureters; thirdly, Small twigs to the 
peritoneum ; and lastly, Small twigs to nourish the spermatic cord 
itself. When it has passed through the ring, it so “ihhewdividiea'nto 
many small arteries for the several parts of the testicle, four or five: in 
number ; twoof which go to the epidydimis, and two others, particu- — 
larly large, go to the testicle ; the largest of these branches turns row 
the testicle in a beautiful and serpentine form, waving along the uppe 
part of the testicle, viz. just under the epidydimis, and sending 
ful coronary branches downwards all over the semicircle or convex 
surface of the testis. i 

These are the chief arteries, viz. those of the kidney and testicle. 
Those of the renal capulse | hold to be so irregular, that they hardly 
deserve the short description which I have given of them. | The follow- 
ing classes of small and irregular arteries are equally insignificant ; 
for few authors have been at the pains to enumerate the arteries going 
to the fat of the kidney ; and none (except Murray) have been at the 
pains to gather together into one class or description the trifling arte- 
ries of the ureter. : 


“ARTERLA ADIPOS#. 
‘XI diol ‘ . # b lamest os ; 

The arrertts of the rat of the kidney are extremely small but 
numerous. ‘The upper arteries come from the capsular and diaphrag- 
matic arteries which are above the kidney ; the middle arteries of the 
fat come from the renal artery itself, from the spermatic, or even from 
the aorta ; the lower arteries come from the colic arteries, and one 
from the spermatic, which comes off below the kidney, and turns up 
towards its lower end, : 


ARTERLZ URETERICA. 


As the ureter is a long canal, its arteries come off from various 
parts which it passes. Its upper arteries are from the renal artery 
itself, before it enters the kidney ; and also from ‘the ‘capsulars and 
spermatics. ‘The middlearteries of the ureter are more particular and 
more important : they arise either from the aorta itself, or from the 
iliac artery. where the ureter crosses it; and they run far both upwards 


s 
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and downwards, along the canal. The lowest arteries of the ureter 
arise from those of we ‘bladder itself. 


| ARTERLE LUMBALES, 


‘The LuaBAR ARTERIES are those which succeed to the intercostal 
arteries, and which run parallel with them ; performing the same office 


in the loins which the intercostals do in { AX, ViZe nousialing the 
spine and the muscles. 

The lumbar arteries arise fro op he sides of the abdominal aortas " 
first arteries go off at right angles ; the lower ones are a little inclinec 
downwards. The right ones are longer, t use they have to rise over 
the spine. The arteries of both sides, as soon as they have 1k the 


spine, sink under the psoas muscle, an go ‘onwards behind it, round 


the till terminate in she lateral muscles of the abdomen. The 
sperm wits Galina is large ; and as it runs along the lowest rib 


eee ar course ar As raip both to the transverse or innermost 


; ia cl “of | the belly, and also to the diaphragm, which indigitates with 


snsequence of their both taking their origin from the same ribs. 
he lesse arteries about the top of the pelvis. 

Each lumbar artery gives out, like the intercostals, two chief 
arteries : 1. One which goes to the spine, and whi splitting into 
two, ag a larger twig to the vertebra itself; aud a smaller one, which 
enters the sheath, lies by the nerve, and passes into the spinal marrow. 
2. A muscular branch, which is also diyided ; for one branch of it sup- 
plies the psoas muscle, and then runs round ‘within the muscles of the ” 
abdomen; while the other pierces the back, and supplies the sacro- 
lumbalis, longissimus dorsi, and other muscles of the loins. 


RECAPITULATION AND PLAN OF THE BRANCHES OF THE 
re Phrenica Dextra. 
teria Phre: 


AORTA 
"Appommauis. teria Spermatica 
Bal ri : 


Ger ene mbales, 
, Arteria Sacro- Media, 
Rami Irregulares—to the ureter, peritoneum, §c. 


ARTERIES OF THE PELVIS. 


The aorta divides into two great arteries, named iliac arteries. The 
two. iliac arteries move downwards to the brim of the pelvis, where 
meet the veins of the lower extremity ascending to form the cava, 
and also a vast plexus of lymphatics from the legs and pelvis, egies 
twist round the arteries and veins. The two iliac veins lie upon t 
wg ane o the two arteries ; and since these veins meet on the ri 
ou. L—Rrr 
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side of the aorta to form the cava, of course the right iliac arter? 
crosses the trunk of the cava. This bifurcation of the aorta is mucli 
higher than the pelvis; it begins upon the fourth vertebra of the loins, 
so that the abdominal aorta is short, notwithstanding the great number 
of its branches, and the iliac arteries go off at such an angle, that they 
diverge very gradually ; so that when they arrive at the top of the pelvis, 
they are just over the joining of the haunch-bone with the sacrum ; 
and itis but a very little below this again that they divide into their two 
great branches ; the one, named the external iliac, which passes 
straight forwards into the thigh; the other, the internal iliac, which 
dives immediately down into the pelvis to supply the internal parts. 


ARTERIA SACRO MEDIA. 


The bifurcation of the aorta gives off only one artery, which pro- 
ceeds exactly from the fork; and being in the middle, it is a single or 
azygous artery, which has nota fellow. Itis small, long, very regular, 
and passes down so correctly in the middle of the bone, that it is named 
the MIDDLE sacRAL ARTERY. It is about the size of a crow-quill ; 
passes directly over the middle of that projecting point which is named 
the promontory of the sacrum ; it descends expressly in the middle of 
the bone, quite to the point of the os coccygis. At the place of each 
vertebra, (for the sacrum consists of vertebra now united together.) it 
gives off cross branches, which go across the body of the sacrum to 
inosculate with the lateral sacral arteries. Besides these, it gives 
arteries to the substance of the bone, and not unfrequently small arteries 
to the rectum. « This artery ends near the point of the os coccygis in 
a forked or double inosculation with the lateral sacral arteries of 
each side. : 


ILIACA INTERNA. 


The INTERNAL ILIAC ARTERY is of vast size ; it not only supplies all 
the parts within the pelvis, but sends out by the several openings of the 
pelvis those great arteries which supply both the private parts, and the 
immense mass of muscle which surrounds the haunch, Thence the 
necessity and the usefulness of arranging them under two classes ; first, 
of the lesser arteries which go to parts within the pelvis, as to the loins, 
to the sacrum, to the bladder, and to the womb ; and, secondly, those 
larger arteries which go out through the several openings of the pelvis, 
the hips, the haunch, and the private parts. 

This artery we cannot describe in the adult, without attending to its 
condition and function in the child ; for it is that indeed which gives it 
the peculiar form which we have to describe ; and which especially 
gives it that arch downwards, from the convexity of which all the great 
branches go off. For in the child, the internal iliac or hypogastric 
artery is extremely large : first, it turns down into the pelvis with a 
large circle ; then it goes close to the side of the bladder very low into 
the pelvis ; then’it begins to rise again by the side of the bladder, out 
of the pelvis,-and going along by the urachus (which is a tube or liga- . 


ar 
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ment rather leading upwards from the bottom of the bladder,) it goes 
out by the navel, forming the umbilical artery. Now this sudden turn 
by the side of the bladder makes the artery convex downwards, i. e. 
towards the parts which it has tosupply. The artery keeps this same 
form in the adult ; both in the child and in the adult all the great 

branches come off from the back of this arch. . 


ORDER FIRST. 


THE BRANCHES OF THE HYPOGASTRIC OR INTERNAL ILIAC ARTERY, 
WHICH REMAIN WITHIN THE PELVIS. 
ai : 


1, ILEO-LUMBALIS. 


This artery is so named, because it so resembles the lumbar arteries 
that it might be mistaken for the last of them ; and because it belongs 
equally to the haunch-bone and to the loins. It goes off from the 
outer side of the iliac artery, about an inch below the bifurcation ; it 
is about the size of the lumbar arteries, or a little larger ; it turns in 
behind the iliac artery, and passes under the psoas muscle ; its trunk 
is short, for it splits immediately into its ilac and lumbar branches. 
The lumbar branch goes off between the last vertebra of the loins 
and the inner end of the ilium, and goes directly upwards ; it gives its 
branches about the psoas muscle. The iliac branch setting off from 
the same point, runs straight outwards, lodges itself under the edge or 
erista ilii, and supplies the iliacus internus muscle by a superficial 
branch ; and it nourishes the bone by a deeper branch, which lies — 
close in the hollow of the haunch. 


2. ARTERIZ SACRA LATERALES. © 


The LATERAL aRTeRtes of the sacrum are very generally three or 
four in number. — imes wt one general artery coming off from 
leo-lumbar artery, running down all the side of 

" off the lateral sacral arteries ; but much more 

frequently we find three distinct arteries coming off from the side of 
the iliac artery, which run across the sacrum in the following manner, 

to inosculate with the middle sacral artery : First, each lateral sacral 

artery has one large branch, which runs along the fore part of the 

sacrum, runs along the naked bone, and inosculates with the middle 

sacral artery: Secondly, another branch, still larger, dives into each 

of the sacral holes, which not only nourishes the nerves, and the sheath 
“of the cauda equina, and the bone itself by one branch, but penetrates 
by another branch through the posterior sacral hole, and supplies the 

periosteum, the great ligaments which join the ilium to the sacrum, 

and the root also of the sacro-lumbalis, and gluteal muscles. From 

these two branches, (viz. to the spine and to the posterior muscles, ) 

and from the regularity of these five arteries, (going from some artery 


_ or other into each sacral hole,) they resemble the intercostal and lum- 


‘bar arteries. to whose office and place they have succeeded. 


¢ 
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ARTERIA HYPOGASTRICA. reeds 
es bias Se t et a 
"Fhe HYPOGASTRIC ARTERY, or the umbilical y, is of great size 
and importance in the child ; and even in the it still remains, in 


this sense at least, that though the fore part of it (rare it turns up 
by the side of the ‘pladder) is closed, even that part is still known by 
a round ligamentous substance, into which it is converted, and which 
we easily trace up to the navel, where the artery meets its fellow J 
the other side. ; 

This artery is even in the adult body pervious down to the side of 
the bladder, where in Man it gives one long and slender artery, some- 
times two, which go to the sides of the bladder; and in Women, 
small arteries to the womb, sometimes to the rectum; but these 
branches are quite irregular in number and size. | yess + 

~ z 

Sige / ARTERIZ VESICALES, . fo a 
. 

‘Ga. of the BLADDER are extremely irregular both i in num- 
ber and size ; for it is to be considered, that the bladder being a round 
body placed ‘amidst great arteries, and being itself membranous, and 
needing but few or but small branches, it gets them from various 
sources. Very generally the hypogastric, just before it closes into a 
ligament, sends one or‘more small arteries downwards and forwards to 
the neck of the bladder, at that part where the vesicule seminales lie; 
and of course the vesicule and the prostrate gland get small twigs 
from this artery of the bladder ; sometimes also the bulb of we urethra 
has a mee rere from it. 


= a r ARTERLE HAMORRHOIDALES. 


The arteries of the rectum are all named hemorrhoidal 
The upper hemorrhoidal artery is the great branch of the lo 
‘senteric continued to the pelvis. The middle hemorrhoidal arte 
one which sometimes comes from the hypogastric artery, but 1 
often from the pudic artery, insomuch as to be reckoned among its 
regular branches. The lower, or the external hemorrhoidal artery 
almost always is a branch of the pudic artery, or that artery which 
‘goer to the penis. ‘Two great arteries, ing to the rectum and 
ther to the womb, are the last which: ihe hypogeste gives off before 
generates into a ‘ligament. 


ARTERIA HZMORRHOIDEA MEDIA. , 


The middle hemorrhoidal artery is not a large branch. Often we 
do-not find it, but other arteries supplying its place : sometimes again 
itis so large as to-give off both the uterine and the lateral sacral arte- 
Ties; but in general it is small. It comes off from the ‘bypogasiaic 

ite to the:gluteal artery (presently to be descri ; it touches 
‘the rectum below its middle, and descends curling and ume chiefly 


& 
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along its fore part quite to the anus ; and often it gives, as it runs be- 
tween the rectum and bladder, arteries to the bladder, prostrate gland, 
and vesicule seminales. It is this artery also which in women gives 


small branches to the vagina. J. 
Se ging Gate: ‘ ree a ii 


egpre” wee} 5 ARYERTIA- UTERINA. 


The womb has four arteries, two from each side; the sige 2 
that which enters by the upper corners of the womb, come the 


aorta, corresponds with the spermatic in Man, runs along the broad 


ligament towards the ovaria. ‘The lower artery of the womb, and the 
largest, comes from the hypogastric, enters the womb, where it is con- 
nected with the vagina, and runs upwards along the sides of the womb 
to spermatic ; and it sends also at the same time branches 
townwarts no the vagina, and forwards upon the bladder, ti it 
adheres part of the womb. 
This uterine artery arises from the hypogastric near the o1 1 of 
the hemorrhoidal artery ; and when it enters the womb it’ 
very tortuous. 


‘These, then, are the chief arteries of the rectum, bladder, womb, 
poem seminales, and other parts within the pelvis. 


ORDER SECOND. 


OF THE ARTERIES WHICH GO OUT FROM THE PELVIS TO THE HAUNCHES, 
HIPS, AND PRIVATE PARTS. 


Iw this second class or order there are just four g 
which goes over the back of the haunch-bone to the glutw 
named Glutzal artery ; one going downwards over the tet : 
the hip, named the Ischiatic artery ; one which goes out of the is, 

4 into’it again, and passes out a second time by the root of the 
named ‘the Pudic artery ; and one which passes out through the 
hole ‘into the deep muscles at the top of the thigh, named 
irator artery. All these larger arteries go off from the convex of 
that ‘arch which ‘the hypogastric forms, and move backwards and 
downwards, ‘in order to escape from the pelvis. 

‘Let it be remembered, that the iliac artery forks just at the meeting 
of ‘the ilium and that the great sacro-sciatie notch is formec 
‘by this joining of the iliam and sacrum, and is just under the junctior 
of these two bones: that the gluteal artery passes out by this sacro 
sciatic hole ; and that of course it is the first, as well as the greatest, 
of ‘those three arteries which turn backwards out of the pelvis. 


eat arteries ; one 


ARTERIA GLUTHA. Pike 
The GLUTRAL ARTERY goes off from the internal iliac immediately 
whter'the lateralsacral arteries.” It is exceedingly large,’ thick, and 
pe mgr ‘pelvis, for it immediately turns over the” : the 
turn which it makes over the naked bone is backwards and ; 


- 
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jt instantly divides itself into a great leash of vessels, which spread in 
every direction, supply the two gluteal muscles, and turn and ramify 
upon the back of the haunch-bone, just as the great scapular arteries 
Play over the surface of the scapula. 
he pyriform muscle goes out from the pelvis at the same great 
opening with the gluteal artery, and the artery is accompanied by some 
of the roots of the great sciatic nerve : the artery passes out over the 
pyriform muscle, between it and the bone; and when the gluteal artery 
is to give out its branches, it splits into two great branches at the edge 
of the gluteus medius muscle. By this splitting, the gluteal artery 
is arranged thus : First, one great branch passes under the gluteus 
medius, of consequence it is naked upon the baek of the ilium; it 
sends one large and beautiful artery, which courses round the bone ac- 
cording to the line of the crista ilii, which supplies all the upper half 
of the haunch bone with its nutritious arteries, and supplies of course 
all the upper half of the great or outermost gluteal muscle where it 
arises from the spine and dorsum of the ilium. Another large bunch, 
still belonging to this deeper artery, passes under. the thickest part of 
the belly of the gluteus medius, lies upon the small fan-like muscle 
named gluteus minimus, and gives innumerable great branches to the 
middle and lesser glutzi muscles, and to the joint of the thigh-bone. 
other great branch of the gluteal artery slips in between the 
ites major and the gluteus medius ; and as it lies between these 
two great muscles, it gives a prodigious number of branches to each, 
_ piedy to the pies! gluteal muscle. 


Niieriepra ISCHIATICA. 


The sctaric ARTERY is so named, because, instead of going up- 
wards with this crooked turn towards the haunch, it goes obliquely 
downwards to the hip, in the direction of the main artery from which 
it com oe ‘ off from the iliac about an inch lower than the 


ig poem xt to it in size, almost equal, when (as it often hap- 


hi hdc artery is derived from it. The gluteal artery should 


be apelin te with it thus: the gluteal goes out above the pyriform 


_. and in like manner the ischiatic, before it escapes from the pelvis, gi 


muscle ; the sciatic goes out below it; the gluteal turns upwards over 
the haunch-bone; the sciatic turns downwards along the hip; the 
gluteal spreads its arteries wide with sudden and crooked angles; the 
sciatic sends its arteries downwards in a gentle waving form, or almost 
straight, and so numerous as to be compared with a lash of many thongs 
ing from one shaft. 

Often the gluteal artery, before it passes out of the pelvis, gives 

small twigs to the rectum, to the bone, and to the pyriform muscle ; 


also trivial branches to the rectum, and to the pyramidal m 
The branches of so great an artery, ramifying merely among mus 

and among such a vast variety of muscles, can neither be named, n 

worth naming. All that is to be desired is, to know the trunk, ai 


general direction in which its greater branches go. Among shat 
branches there are few remarkable. 
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First, The coccyeraL arTery turns quick backwards upon’ thé 
Sciatic ligaments, and lying under the gluteus magnus ; and passing 
along by the direction of the ligament, it arises at that part of the 
sacrum whence the ligament takes its rise; and turning downwards 
upon the coceyx, and upwards upon the back of the sacrum, it inoscu- 
lates with the sacral arteries through the posterior holes. Secondly, 
Another branch, more remarkable for its office than its size, runs down- 
wards along the sciatic nerve, supplying its coats and substance. But 
the great branch of this artery sends a confused lash of arteries down- 
wards, which give arteries, first to the gluteal muscles and pyriformis, 
and then downwards to all those muscles of the back of the thigh which 
arise about the knob or tuber of the ischium. In short, all its chief 
branches are muscular; and the artery is remarkable for no other 
peculiarity than this, that its inosculations downwards with the reflected 
arteries of the thigh are so frequent, that those alone may save the 
limb in wounds of the femoral artery above its profunda, or that great 
branch which belongs to the thigh, 

abe PUDICA COMMUNIS. 

The COMMON PUDIC ARTERY,* or the artery of the external patts of 
generation, is the third great artery which goes out from the p re vis back 
wards, Andthere is in the course of this artery a peculiarity whichis neve: 
fully explained ; and being unexplained, makes the succeeding descrip 
tion quite defective and lame : and itis this. The pudic artery (which is 
nearly of the size of a writing quill) usually comes off as a branch 
from the sciatic artery: it goes out from the pelvis along with the 
sciatic artery through the lower part of the sciatic notch, under the 
lower edge of the pyriform muscles, over the upper sacro-sciatic liga- 
ment. But no sooner has it made its appearance along with the sciatic 
artery, and emerged from the pelvis, than it returns into the pelvis _ 
again ;. it does not go over the outside of the tuber ischii, and so down 
to the. perineum; but it just appears out of the pelvis, ri tn the 


T sacro-sciatic ligament, gives out a few branches, turns in again 
under the lower sacro-sciatic ligament, or rather under 
sharp ridge of the tuber ischii, whence that ligament arises: it is now 
within the pelvis again ; it lies flat against the inner surface of the 
ischium ; it runs along by the direction of that bone till it approaches 
the symphysis pubis, where the root of the penis is. It there dives 
into the root of the penis, having just before given off that branch 
which goes to the perineum. It is this long artery running naked 
and unprotected along the whole inner side of the ischium, bending 
as the arch of the ischium and pubis bends, that is cut by ignorant 
lithotomists, which a broad gorget is sure to wound, and which can a 
safe only by our exchanging the gorget for the knife. * 
branches of the pudic artery are chiefly these: First, Before: 7 
veeds out of the pelvis, it usually sends branches inwards 
< of the bladder, vesicule seminales, and prostate gland. Seco 
it emerges from the pelvis, and while bending over the sacro- 

** Ttis named often the circumflex ic artery, the internal pudic the middle 
padic artery, the great pudic artery. Ls aa PBR Moy 
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sciatic ligament, it gives, like the sciatic artery, chiefly muscular 
branches : it gives twigs to the sacro-sciatic ligament and pyriform 
muscle : others go to the gemini muscles, and turn oyer them to the 
great trochanter, and to the hip joint, reaching as far as the acetabulum; 
others spread over the tuber ischii, to which they give arteries, which 
‘outwards along the three muscles of the thigh which arise from this 
point ; and it sends inwards from this part an artery which encircles the 
verge of the anus, and belongs to the sphincter and levator ani mus- 
cles. This branch is named the LowER or EXTERNAL HAEMORRHOIDAL 
aRTeRY ; and other branches it sends forwards into the perineum ; 
but these are smaller and less regular arteries ; they are not what are 
guished by the peculiar name of perineal arteries. This artery, 
the ischiatic, ends every where in iapep tap with the reflected 
arteries of the thigh. 

Thirdly, The artery returning again into the pelvis, and running along 
under the flat internal surface of the ischium, gives off many small 
branches to the bledder, prostate gland, vesicula seminales, and rec- 
tum. But when it has reached the perineum, and is about to emerge 
from the pelvis a time, and go into the root of the penis, it 

three arteries ; one to the perineum, one to the body 

f neha is back of the penis, thus : 
perinzi, it splits into two 


the artery has ap pe oached nearly to the musculus transversalis 
perineum, the other is the proper artery of the penis. 


anches ; one of which is the artery of the 


ARTERIA PERINAI. 


The artery of the pertvzum passes under the tranversalis perin#i 
and between the accelerator and erector penis ; ; in short, it comes out 
from that triangular cavity which we cut into in lithotomy ; in which 
— of course this branch cannot eseape. The artery having 
i othe gen Ja cavity, runs forward along the perineum 
hes, according to the size of the: subject, growing 
as it goes along. It is chiefly for supplying the 
2s of the perineum ; and gives these branches: 1. When 

me out from the triangular hollow, it gives off from its 
roet qub Stench at right angles, which goes directly across the peri- 
nwum ; it keeps the course of the transverse muscle ; it may be named 
ARTERIA TRANSVERSALIS PERINZI, and ends about the sphincter ani. 
2. It gives branches to the accelerator and erector muscles. 3. It 
gives branches to the scrotum ; and being continued along the corpus 
cavernosum of each side, it-ends upon the tendinous sheath, which 

corpora cavernosa. Thus ends the perineal artery. 


"20H, ta i ) ARTERIA PENIS. 


ROPER Aran of the penis is the continued trunk of the 
. It is much larger than this perineal branch; is as 


vig big a8 Low sulle 


. eps still close to the bone, while the perineal 
ry bos outwards ; it at last touches the symphysis pubis, and of 
pierces the cor] cavernosum, just where it takes its rise 
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the leg of the pubis : and here it splits into two great branches ; one 
to the corpus cavernosum, and one to the back of the penis, or rath 
into three, since there is one also for the bulb of the urethra. 

The bulb of the urethra is quite insulated in the perineum, while 
the corpora cavernosa arise from the bone. N ow, first, as the artery 
of the penis is passing by the side of the bulb, it gives off an artery to 
the bulb sidewise, which in part plunges into the bulbous substance, 
and in part is scattered upon the accelerator, prosta‘e gland, &c. 

Secondly, the artery haying risen to the place where the root of the 
corpus cavernosum is, gives off that artery, which runs small and deli- 
cate along all the back of the penis, till it ends at last in a branch 
which ‘encircles the corona glandis, This is named the arteria dor- 
salis penis. , 

Thirdly, The artery now plunges deep into the proper substance of ! 
the penis; the artery of each side goes into each corpus cavernosum 
at its root, and splits into two branches; these run chiefly along the 
septum, or partition between the corpora cavernosa, of each side. [i 
is this artery which pours out blood so freely into the cells of t 
penis, and causes erection. os 

These three, the gluteal, the sciatic, and the pudie arteries, are { 
only ones whieh go out from the pelvis behind, and one only , 
by an opening on its fore part, or rather its lower part, viz. th 
rator artery. am —. 
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ARTERIA OBTURATORIA. 


The oBTURATOR ARTERY is so named from its passing through the 
thyroid hole. No artery is less regular in its origin ; arising some-— 
times from the iliac, sometimes from the hypogastric, and not unfre- 
quently from the root of the epigastric artery : in which case it turns 
back again over the pubis, coming into the pelvis behind the i 
But no artery is more regular in its destination ; a consi ; 
always passes through the thyroid hole, to supply the n ASC 
take their origin from the membrane, and from the ramus e 
pubis. 
The obturator artery, arising from the iliac or nage runs 
along the upper edge of the pelvis, by the lower edge of the psoas: 
muscle, accompanied with the obturator nerve, w to go through 
the hole along with it. Having arrived at the fore part, of the pelvis, 
it slips through the oval hole by a very small opening, which is in the 
upper part of the tendinous membrane, which closes that eho 
which is consequently at the upper edge of the obturator int 
musele. The artery, before it passes out of the pelvis, often giv 
branches of considerable size downwards to the neck of th the blad 
prostate gland, and vesicul ; to the iliacus internus, and psoas: mt 
cles, and to the lymphatic glands which lie upon them; and there is 
always a branch, which encircles the upper part of the foramen i 
roideum, lies close upon the bone, and gives its twigs upwards into the 
muscles of the belly. 

After the artery has passed along with its nerve through the thyroid 

Von. J.—Sss 


‘tt 
sit» 
Pose a 

- * 


522 OF THE ARTERIES 


hole, it comes into the very heart or central part of the thigh. Almost 
all its branches are muscular ; none are worth distinguishing by name ; 
it is only the general tendency of the artery that needs to be explained. 
It divides into two chief branches, taking opposite directions. The 
first is deeper ; it turns downwards and outwards towards the hip-joint. 
It performs three services here ; it gives, first, arteries to the perios- 
teum, to the capsule, and to the gland within.the acetabulum ; it gives 
also large branches to the obturator, quadratus femoris, and all the 
_ great muscles which immediately surround the joint; it also forms very 

large and important anastomoses round the joint, with the sciatic and 
pi arteries, from the pelvis, and with the reflected arteries from the 
thigh. : : . 

The more superficial branch of the thyroid sends all its branches 
into the great muscles upon the inner side of the thigh coming from 
the pubis. Its chief branches are to the upper part of the triceps 
muscle; it sometimes gives branches even to the superficial muscles, 
asthe gracilis and sartorius; always, at least, small twigs pass through 
these muscles to the skin of the thigh and to the scrotum, Of these 
two arteries, this superficial one encircles the inner edge of the thyroid 
hole, or that which is next to the pubis, with one of its branches; 
while the deeper artery encircles the outer edge, or that which is next 
to the hip-joint; so that they meet upon the bone inosculating with 
each other. 
The following is a very common order of the branches of the 
‘ Arteria Ilio-lumbalis. 

Arteria Sacre Laterales: 
Arteria Hypogasirica, 
Arteria Obtaratoria. 
Arteria Glutea. 


Arteria Ischiatica. 
Arteria Pudica Commtnis. 


ARTERIA ILIACA 
INTERNA. 


rege er 


ARTERIES OF THE LOWER EXTREMITY. — 
ILIACA EXTERNA. 


“Phe EXTERNAL UAC ARTERY is that branch of the common iliae 
which descends under Poupart’s ligament into the thigh. The internal 
iliac or artery of the pelvis parts from this within the pelvis at the 
joining of the ilium and-sacrum. The external iliac passes down into 
the thigh, not bending along the upper edge or brim of the pelvis, 
directed by the lower edge ef the psoas muscle, which descends 
into the thigh. ‘This great artery is accompanied by the anterior cru- 
ral nerve ; its corresponding vein lies by the side of it ; the lymphaties 
of the thigh creep upwards along this artery into the pelvis ; and when. 
the artery descends into the thigh, it passes so over the bulging part 
of the acetabulum and head of the thigh-bone, that it is felt projecting 
there and beating with amazing force. 


, 
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° afaton 
ARTERIA EPIGASTRICA. ate 


“Phe rricasTric ARTERY, so named from its running up along. the 
belly, goes off from the inner side of the external iliac artery about an 
inch before it passes out into the thigh. 
The epigastric, when first given off, turns downwards with a full 
round turn till it touches Poupart’s ligament. The peculiarity of its 
course here must be very carefully attended to. ‘The femoral arter 
lies at the very outer margin* of the opening, called the crural arch. 
The Fallopian ligament forms the upper line of the crural arch. ‘The 
epigastric artery moves inwards and downwards with the Fallopian 
ligament, running along its lower edge ; then it crosses the open- 
ing called the abdominal ring, behind the ring, and also behind the 
spermatic cord which passes through the ring ; then it mounts. by the 
border of the transverse muscle, and gets to the rectus muscle of the 
belly ; but it is pretty high before it touches the side of the rectus, and 
lying on the outside of the peritoneum, and on the inner surface of the 
rectus muscle, and keeping in the direct line of the rectus muscle near 
its centre, or rather nearer the outer edge of the muscle, and inclining 
inwards, it mounts from the groin to a little below the borders of the 
thorax, where it inosculates very freely with the internal mammary 
artery. These are the inosculations which were mentioned in speaking 
of the internal mammary artery. Through its whole course this artery 
is so large as to make its wounds important ; we should know where 
to stop it in wounds ; we should remember to avoid it in opening or 
extirpating tumours. I have seen some confusion and much loss of 
time during an operation, from not attending to this, The main artery 
must be remembered: its branches are of little value. The only 
branches which it is at all necessary to mention are, first, one small 
twig, which it sends downwards along the spermatic cord ; soon after © 
pos gt under the abdominal muscle, it gives off a large branch almost 
the artery itself, which goes directly towards the navel, and 
aa there. This branch goes obliquely across the muscle, while the © 
main artery follows the general line of the muscle, and gives branches 
on every side to the rectus, transversalis, obliquus ; in short, to all the 
muscles of the abdomen, and spreads its last branches very freely about 
the lower border of the chest. ee 


ARTERIA CIRCUMFLEXA ILII. 


The i ies arrery of the mavNcw is named circumrLExA 
from its turning directly backwards, and 110M from its passing along 
the hollow of the haunch-bone. 

It is smaller than a crow-quill; it goes off from the outside of the 
external iliac artery opposite to the epigastric, or rather a little lower ; 
exactly at that point where the outer end of the Fallopian ligament 

$in the haunch-bone. It runs backwards in a curved line along 
the hollow of the haunch-bone, curving along the crista ili, or ridge 


* Viz. that end of the slit or arch which is nearest to the haunch-bone, 
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of the ilium, under which it lies. Its line is along the most naked part 
of the bone, where the internal iliac muscle begins on one hand, and 
the transverse muscle of the belly on the other: in short, it runs along 
‘ poem Hk edge of the internal iliac muscle, quite round almost to 
the ar spine, where it joins the ileo-lumbar artery by small inoseu- 
lations ; for at this place the reflected iliac artery, which grows gradu- 
‘ally and sensibly smaller, is almost spent. ‘There are no remarkable 
branches which deserve to be described, or even to be named, unless it 


be one which goes off early, near the head of Poupart’s ligament, and 


gives branches to the ligament, to the sartorious muscle which arises 
at the same point of the haunch-bone, and to the edge of the iliac 
muscle. And as it runs along between the iliac muscle on the one 
hand, and the transverse of the belly on the other, it gives many 
branches downwards to the internal iliac and psoas muscles, and to the 
substance of the bone ; and upwards it gives three or four branches 
into the abdominal muscles, which go so far along the belly as to inos- 
culate with all its other arteries. . 


THE CRURAL ARTERY. 


The projection of that part of the great artery which is very oftencalled 
the femoral artery, but with more propriety the crural artery, is occa- 
sioned not merely by the naked: pelvis and the head of the femur ; 
these parts are covered by the flesh and tendons of the psoas magnus 
and iliacus internus, which also come out from the pelvis to the thigh. 
The artery lies cushioned upon these muscles ; the muscles dive very 
deep to get at the trochanter minor or inner trochanter of the thigh- 
bone. The artery follows them ; and thus it is plunged as it were into 
a deep cavity, assumes a new position, and this constitutes a second 


point of description. uo 
The hollow in which the artery now lies may be compared with 
that of the bend of the arm. The artery now takes the name of 


femoral, lies deep in a hollow surrounded by much fat and many glands ; 
the cavity is covered with a very strong fascia, or tendinous sheath, 
which descends from the muscles of the belly over Poupart’s ligament, 
and which is greatly strengthened at this point by the general fascia 


of the thigh. Here the femoral artery, instead of sending off less. 


effectual branches from point to point as it moves downwards, and 
which could not have conveniently penetrated through all the thickness 
of the thigh, sends off one great branch, which furnishes the thigh, 
whence it is named the muscular artery of the thigh. This. great 
artery goes off from the femoral artery just like the ulnar from the 
artery at the bend of the arm, i. e. very deep among the muscles, in 
the triangular cavity above described. ‘Thence it is oftener named 
profunda than muscular artery. 


The artery having sent down this great branch, equal almost to. 


itself in size, is now properly the femoral artery (arteria superficialis 
femoris) : and now it inclines outwards again, meets the inclined lin 

of the sartorius, and passes obliquely under it, and is covered by it atl 
by the fascia. [t's felt beating along the line of the sartorious muscle : 
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and by that line we apply the cushion of our tourniquet. It retires 
from our feeling only about two hands’ breadth, ora little more, above 
the joint of the knee ; at which place it perforates the triceps or gr 
. musele of the thigh, gets from the fore to the back. part, or, in oth 
. words, forsakes the thigh to go down behind into the ham, where it 
q exchanges its name for that of pophteal artery. akc scasie ac: 
The popliteal artery, when it has got into the ham, meets with its 
corresponding nerve, which is of vast size ; and the artery lies now flat 
upon the back part of the thigh-bone, passes down in a hollow formed 
between its great condyles, lies flat upon all the back of the knee-— 
joint, is enclosed by the two great ham-string muscles from above, 
and by the two great heads of the gastrocnemii muscles below.. But 
although we say it is protected, yet in truth it is not tightly bound 
down by a fascia embracing it, but lies on the contrary so | and 
unsupported among the cellular substance, that, we have the most 
certain evidence of, its being often racked and strained in sudden or 
awkward motions of the joint. . wi 
From the ham, the artery descends into the leg, under the heads of 
the gastrocnemii muscles ; and being lodged behind the great bulging, 
or head of the tibia, below the joint, it there divides into three great 
arteries. One passing down behind the tibia is named posterior tibial 
artery ; one perforating the interosseous membrane goes down along 
the fore part of the tibia, is named tibialis antica ; the third artery, 
passing down behind the fibula, is named the fibular or peroneal artery. 
These may be justly compared with the three arteries of the fore-arm ; 
and as those meet in arches upon the palm of the hand, these meet 
and form similar arches on the sole of the foot, 
In short, to enumerate the variety of accidents which may affect 
this artery, would be impossible ; but surely, from the little that i dare 
-_-yenture to say in this place, it must seem one of the largest, the most 
\” exposed, and most dangerous, and by all this the most important artery 
“in the body ; and from these previous hints and general descriptions, the 
value of the several branches which are now to be enumerated will 
be more easily felt and understood. ee 


BRANCHES OF THE CRURAL ARTERY. 


The great crural artery, until it gets down into the hollow which I | 
have described, gives no branches, or none with which I wouldchoose 
to confound the description of the profunda or great artery of the ages’ 
thigh. The crural artery between the point where it comes out from 
under the Poupart ligament, and where it sends off the profunda femo- 

‘ris, gives out several small arteries : 


e fon S inales. 

- Ramus Major. _. 

a 3. Arteria Pudende Externe. 
RURALIS. | 4. Arteria Circumflexa Externa, 

; : 5. Arteria Profunda. j 


First, Twigs fo out along the femoral ligament, and terminate in the 
skin, Secon ly, Twigs go to the fat, and lymphatic glands of the 
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eo Thirdly, There ascends a small pikeh, sometimes towards 
origin of the sartorins, to the middle gluteal muscles, and to the 
” beginning of the fascia lata. Fourthly, Of those branches which go 
he upper part of the thigh to the genitals, and which are named 
UDICH EXTERNE, to distinguish their branches from those’ of the 
dica communis, there are usually three. The uppermost is scattered 
about the fat the pubis. ‘The middle one goes across the’ =3 tea 
the triceps ; it is longer and larger than the others ; it goes to 
of the scrotum and penis in Men; in. Women it is large, and rane 
into the labium pudendi. The lower one of the three goes to the 
lower parts of the scrotum, and to the skin of the thigh near it. 


ARTERIA FROFUNDA FEMORIS. 
“2 

‘Then comes off the profunda femoris, the DEEP Of MUSCULAR AR- 
pry of the raten. It arises from the femoral artery about four 
inches below the groin, more or less, according to the size of the sub- 
ject. ~It turns off from the femoral artery with a bulging, which looks 
backwards and towards the outside of the thigh. It lies deep in the 
triangular cavity, upon the face of the ae and pectinalis 
muscles. It presently gives off two great arteries, which turn upwards 
along the joint ; one round the outer side, the other round the inner 
side, of the joint. ‘Then it passes downwards, turns in behind the 
femoral artery, sinking deeper and deeper towards the back parts of 
the thigh. It passes down along the face of the triceps muscle ; and as 
it moves along its fore part, it sends through three or four great arteries to 
the back part, which are called the perforating arteries of the thigh. And, 


lastly, the profunda itself, or its last branch, passes through the triceps ; | 


and this last branch is named perforans ultima vel descendens femoris. 
ARTERIA CIRCUMFLEXA EXTERNA. 


The circUMFLEX ARTERY, which goes to the outside of the hip-joint, 
proceeds from the very highest point of the profunda. It takes its 
course outwards, passing under the sartorois, fascialis, and head of 
the rectus: it runs over the tendinous head of the vastus externus, 
where that muscle takes its rise from the outer trochanter: it divides 
very early into the following branches. First, Branches go to the inner 
sides, to the internal iliac muscle, upon which this artery lies; and 
‘round it they bend over the lesser trochanter, — inosculations 
with the internal circumflex artery. Secondly, An | goes in the 
opposite direction, viz. outwards to the iliac muscle, orius, the 
head of the rectus, the fascialis, and round to the pe muscles. — 
Thirdly, It sends many lesser branches upwards ; s into the 
heads of those muscles which I have just enume: , and which lie 
immediately over the artery. Fourthly, It sends ec at round 
the root of the great trochanter, some of them going into see eh 
above the trochanter ; others keeping so low as the roo the 
chanter, where the greater gluteus is inserted. F a, The 
portant of all its branches is a very long one, which it” 
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downwards under the rectus, or between it and the vastus internus mus- ~ 
cle. This artery is divided into two great branches, which run down 
the whole length of the thigh, somewhat resembling in their shape the 
PROFUNDA HUMERI: they are named the greater and less 

branches of the circumflex artery, and they inosculate in ; 
ticular manner with a large anastomosing branch from the femoral 
artery. ‘The larger branch of this artery emerges from: between 
rectus and vastus externus, a little above the knee, to to im 108¢ ulate with 
one 0 articular arteries of the knee.. Its smallest branch inoscu- 
lates with the anastomosing branch of the femoral artery. “These two 
anastomoses seem to be the chief use of these two long arteries, though 
they do also send some branches to the muscles, 

But to give a more simple notion of this circumflex artery, it should 
be described thus. [t is divided into three chief branches: Ist, A 
descending branch, which goes down to the knee-joint ; 2d, . vata 
verse branch, which crosses the upper part of the thigh, 
round the neck of the thigh-bone ; 3dly, It sends a less important 
branch up upon the dorsum ilii. 


Lb | 
-ARTERIA eo chwened INTERNA. 


The INTERNAL CIRCUMFLEX ARTERY is a thick seats artery, which 
goes off opposite to the ball of the thigh-bone ; and as the external 
one goes round the great trochanter, this goes ’ round the lesser tro- 
chanter. It is a smaller artery; it has not so many muscular branches ; 
it keeps closer to the joint: it goes off from the inner side of the 
profunda, just opposite to the citcumflexa externa, or a little lower, 
but never more than an inch lower ; it passes over the insertion of the 
psoas muscle, and under the belly of the pectinalis ; it attaches itself 
then to the lesser or inner trochanter, and goes round the neck of the 
thigh-bone round the joint, and is expended on the muscles at the back 
of the joint, as the quadratus femoris, gemini, &c. 

- The artery having turned towards the inside, the muscles which lie 
there are the triceps, gracilis, &c. The first branches, therefore, 
which this artery gives off before it passes under the pectinalis, are to 
the triceps and gracilis. After having passed under the pectinalis, and 
while it is turning round the root of the lesser trochanter, it gives 
branches to the pectinalis and triceps ; and especially it gives to the 
capsular ligament of the hip-joint an artery which is named articularis 


a. 
now lying upon the pelvis, under the neck of the thigh- 
‘te s aivides itself into two chief arteries; one goes upwards and 
fe along the triceps, till it ends at last round the symphysis’ 
PY _ The chief muscular twigs of this branch are given to the 
triceps, and to the obturator muscles ; it is this branch which inosculates 
so freely with the branches of the obturator artery ; it is a twig of 
this artery enters into the cavity of the hip-joint, by that breach 

vhich is ir ) inner edge of the acetabulum ; and this branch enter- 
-its proper hole, goes to the gland in the bottom of the 
hiefly to it. The other branch turns away in the opposite 


ay 
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‘a viz. backwards between the little and the iri ter, 
turning round the‘neck of the thigh-bone. It gives es also to 
the triceps and obturator, inosculating with the obturator art But 


its chief branches are towards the other side, as to the capsule of the 
np , to the neck of the thigh-bone, to the quadratus femoris. It 

‘artery which gives most of those branches about the roots of 
iti trochanters named trochanteric arteries; and it is from this artery 
that many branches go backwards along the tuber ischii, to unite with 
those of the sciatic and pudic arteries. 


OF THE PERFORATING ARTERIES. 


The two first perforating arteries are very large ; the two next per; 
forating arteries are sinaller and less regular; the fifth perforating artery 
is just the termination of the profunda. But still it must be understood, 
that these perforating arteries are extremely irregular in place, size, and 
number, as indeed all muscular arteries must be ; and that there are 
besides the greater perforating arteries many like them in this part of 
the thigh, though not distinguished by name, 


ARTERIA PERFORANS PRIMA. 


The First PERFORATING ARTERY is the largest branch ef the pro- 
funda, bigger than both the articular arteries joined. It arises ar 

the profunda, just under. the lesser trochanter, between, the pectinalis. 
and triceps brevis ; and perforates the no about inch below the 


ter, and close upon the thigh-bone, Here the artery lies under 
the lower edge of the glutzus, and close by the origin of the biceps, 
semi-tenllttidsud and semi-membranosus muscles, the three muscles 
which form the hamstrings ; and the chief division of the artery is into 
one great branch, going upwards along the glutzus, and another going 
downwards along the flexor muscles. First, The artery which goes 
upwards turns over the gluteus, spreads innumerable branches about 
the great trochanter ; and meeting with the trochanteric branches of 
the arteriz reflex, make a most beautiful inosculation, or rather net- 
work of inosculations, over the trochanter... Another transverse branch 
of this upper artery turns quite round the lower part of the trochanter, 
and round the thigh, among the flesh of the Fens and a 
third branch of the same artery meets in ineseul with the lower 
branches of the sciatic ey. 

The lower or descending branch of the perforas prima goes down 
along the three flexor muscles of the leg, viz. the biceps, semitendi- 
nosus, and semi-membranosus ; nourishes their fleshy , and plays 
over their surface i in beautiful net- gor ar 
r ARTERIA PERFORANS SECUNDA MAGNA. 

The SECOND or GREAT PERFORATING ARTERY is a much larger and 
more important branch of the profunda than this first, at least it is 80. 
when the other perforating branches are wanting, and ate: Ghee 


as 


” 


= wae 


~ we 


2 
«4 
OF THE PROFUNDA, 529 


often happens, represents the continued trunk of the artery: but I 
shall describe it as a second perforating artery to be succeeded by 

others:* The second perforating artery; comes off from the profunda; 
about two inches lower than the first ; it passes through between the 
first and second heads of the triceps, or - through the flesh of the second ; 
and turning obliquely downwards and backwards, close by the thigh- 
bone, it passes into the cellular interstice between the flexor muscles 
of the opposite sides, 7. e. between the bellies of the hamstring mus- 
cles, and ends there. 

Before it passes through the triceps, it gives fooisactine to the triceps 
and vastus, and to the great trochanter, and to the thigh-bone. Its 
two chief branches, after it perforates the triceps, are, first, one great 
transverse branch, which goes directly across below the tendon of the 
gluteus, and gives one great branch up upon the gluteus, and another 
to the vastus externus, making inosculations with the reflected arteries 
of the joint. Secondly, Its descending branch goes down in the hol- 
low between the great hamstring muscles, and its branches go into 
both muscles, but chiefly into the eA; and in these the artery is 
exhausted. 


ARTERIA PERFORANS TERTIA, ti 


The THIRD PERFORATING ARTERY comes off about a finger’s breadth — 


lower than the former; it makes a gentle waving turn inwards esa, 
it pierces the triceps ; and after having perforated the triceps, it gives 
its branches to both the - tring muscles, but chiefly to the semi: 


tendinosus. ay a, Ra ii 
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ARTERIA PERFORANS QUARTA, 


The FOURTH PERFORATING ARTERY may be regarded as the last, of 
as the termination of the profinda, though sometimes there is a fifth. 
It perforates again still lower, about a finger’s breadth below the last, 
through the flesh of the triceps magnus. Its first branch, while on the 
fore part of the triceps, is the nutritia magna femoris, or proper nutri- 
tious artery of the thigh-bone ; and after it perforates the triceps, it 
gives its arteries to the two hamstring muscles, but more 4 remy to 
the biceps; and so this last branch of the profunda ends. 

But this minute description of any important set of arteries never 
presents any clear idea to the reader’s mind, nor any knowledge which 
he can easily retain ; | expect rather to do so by one short description. 

The title of prRroRATING ARTERIES in one which comprehends all 
the great muscular branches of the profunda, except the two circum- 
flex arteries to the joint. They vary in number, as all mus- 
cular branches must do, and are proportioned in size and number to 
the bulk of the thigh. The profunda passes down along the fore part 
of the triceps, while it is giving off these arteries ; they must, of 
course, perforate the aeaad before they can get to te back part of the 


* My reason for saying this is, that sometimes there are but Pie perforating arteries, 
&. 


\ while are often five need to be described. 
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thigh. When they do perforate, they come into a great muscular in- 
terstice or hollow which is formed by the hamstring muscles of oppo- 
site sides, by the biceps on one side, and by the semi-membranosus 
and semi-tendinosus on the other. It is to these two great muscles of 
the back part of the thigh that the branches of all the perforating arte- 
ries are chiefly directed. Each perforating artery succeeds another 
at about the distance of an inch or more ; each successively coming 
out into this interstice at a lower and lower point. Each artery gives 
branches ‘to the triceps, &c. before it perforates, and to the hamstring 
muscles, &c. after it has come into the hollow. The two first per- 
forating arteries are the only arteries which are large and absolutely 
certain ; the third is always very much smaller ; the fourth is generally 
the termination of this great artery ; the fifth perforating artery is rare. 

Such a general idea as this of their size and value, and situation in 
the very heart or deepest part of the thigh, (for the profunda turns 
backwards from the very first, and all its branches keep the same di- 
rection,) is of more importance than a particular knowledge of every 
branch of each perforating artery ; a thing really unattainable, since 
they vary more in their ultimate branches than almost any other ar- 
teries in the whole body ; for they have more space, and a greater 
mass of irregular muscle to wander in, and produce varieties. 


ARTERIA FEMORALIS. 


Though the profunda is plainly the artery of the i safe the 
ignorance of anatomists and surgeons, (who .never knew till about 
twenty years ago that there was more than one great artery,) the su- 
perficial artery has been named the artery of the thigh. 

The femoral artery makes a spiral or serpentine turn round the 
whole thigh. It appears first on the fore part ; it turns obliquely round 
to the inner side, following the lower edge of the sartorius musele ; it 
passes through the triceps, after it has got about two-thirds down the 
thigh, by which it gets into the ham, and its spiral turn is completed. 
It lies deep where it is giving off the profunda; it rises then, and is 


superficial all along the middle of the thigh ; and when it has ad- 


vanced two-thirds down the thigh, it again gets too deep to be felt ; 
but all along it is covered by the thick strong fascia of the thi 
Through the whole of this course it giyes no one branch out that is of 
any considerable importence. ‘They are all muscular arteries, very 

nearly of one size, nameless, and undistinguished, going into 
the muscles of the fore part of the thigh; or if any are distinguished, 
it is only by their relation to other arteries, when the trunk gets low 
enough to make anastomoses with the arteries of the joint. 

The nameless muscular branches of the femoral artery go, in one 
word, to all the muscles on the fore part of the thigh ; to the rectus, 
sartorius, vasti, gracilis, and triceps ; to the glands, fascia, fat and skin ; 
and it thus continues giving successive branches to each of these long 
muscles as it passes the several points of them. 

There is no distinguished branch till, having arrived within two 
hands’ breadth of the knee-joint, it gives out, (just where it is about 
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to pass through the tendon of the triceps,) a larger branch named 


(like a similar branch of the humeral artery) Ramus ANASTOMOTICUS 


MAGNUS. 

This branch goes out from the inner side of the femoral artery just 
where it is about to perforate the triceps; it passes into the flesh of 
the vastus internus ; it first sends smaller branches to the vastus in- 
ternus and sartorius, and through the interstice of these two muscles 
to the skin of the knee. But having penetrated into the fleshy belly 
of the vastus internus, this artery, which is itself very short and thick, 
sends out its slender inosculating branches: one goes downwards 
along the tendon of the great triceps; and when the tendon of that 


muscle stops above the inner condyle, this artery goes forwards over — 


the condyle, makes a net-work upon it, joing in numberless inoscu- 
lations with the articular arteries from below, and gives twigs also into 
the joint. The other branches of this ramus anastomoticus tend all 
forwards and upwards to join the descending branches of the circum- 
flexa externa, which come down along the rectus muscle. 

There are two other arteries lying close upon the joint, remarkable 
enough to deserve a name, and they are called perforating arteries ; 
not perforating like the branches of the profunda, to get deeper among 
the flesh; but perforating so as to get out from the cavity of the ham 

upon the surface of the thigh again. 


The UPPER PERFORATING ARTERY arises from the inner side of the 


periten! axtedy> just after it has perforated the triceps ; but it must not 
be ed a popliteal branch, because it immediately perforates the 
triceps muscle again. It gives branches to the semi-tendinosus, semi- 
membranosus, and sartorius; in short, it turns its branches towards 
the muscles on the inner side of the knee, and is a smaller artery. 

The LOWER OF SECOND PERFORATING ARTERY goes off nearly op- 
posite to this. It is a much larger artery. In order to escape from 
the ham, it perforates the shorter head of the biceps, or outer ham- 

ing muscles. It first crosses the ham at its very upper point, and 
within the substance of the triceps; it then perforates the shorter head 
of the biceps flexor-cruris ; it then emerges upon the thigh by the 
belly of the vastus externus muscle. Before it passes across the ham, 
it gives a branch to the semi-membranosus : while it is passing through 
the flesh of the biceps, it gives a lower nutritious artery to the lower 
and back part of the thigh-bone : after it perforates the biceps, all its 
branches are to the flesh of the biceps and vastus externus, and its ex- 
treme branches are spent in inosculations with the descending branch 
of the circumflex or articular artery of the hip-joint. adits 

But these branches, which are the last of the femoral artery, are 
extremely irregular. There is no artery from the profunda downwards 
worth naming, not even those which | have just described. 


POPLITEAL ARTERY. 
The artery having passed through the sheath or canal formed by the 


_ tendon of the triceps, or rather having passed between the triceps and 
the bone, lies flat against the flat part of the thigh-bone as deep as 


teks 
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possible in the cavity of the ham. There, as no muscles are lodged, 
it can give no muscular arteries of any importance ; none but trivial 
ones to the ham-strings or to the heads of the gastrocnemii. In its 
whole length from the place of its perforating the triceps tendon to its 
great division, which is under the longer head of the soleus muscle, 
it gives none but articular arteries, i. e. small arteries to the knee-joint, 
which are no less than five in number, and encircle it in all directions. 

First, The popliteal artery sends off from each side two muscular 
branches, not déserving a particular name nor description: the one 
goes to the biceps or muscle of the outer hamstring, the other to the 
semi-tendinosus and sartorius, or inner hamstring muscles, 

Then come off the arteries of the joint, which are thus arranged: 1. 
The upper arteries coming off above the joint are three in number ; 
one turning round the inner side of the joint, and one round the outer 
side, and one in the middle ; whence it is named azygous, as having 
no fellow. 2. The arteries below the joint are two only in number ; 
one to the inner side, and one to the outer side, of the joint; and 
these directions of the arteries settle both the order of description and 
also their names. £08, ot 


. we 
ARTERIA ARTICULARIS SUPERIOR EXTERNA. ' " 


That upper articular artery which comes off above the knee, and 
which turns round the outer side of the joint, arises from the popliteal 
artery above the outer condyle ; its trunk is, like all these arteries about 
the joints, short-and stumpy; but its branches long and slender. It 
passes under the flesh of the biceps ; it appears again at the edge of th 
vastus externus : one branch plunges into the vastus externus, moun 
upwards, and, besides supplying the muscle, inoscillates with the long 
descending branch of the circumflexa externa ; while another branch 
turns as directly downwards over the face of the outer condyle, and 
spreads beautifully over the side of the joint, inosculating in many 
net-works with the corresponding artery from below. sity 


ARTERIA ARTICULARIS SUPERIOR INTERNA. 

The vPPER ARTICULAR ARTERY of the mynER side goes off in like 
manner over the inner condyle, pierces the tendon of the triceps, where 
it is implanted into the condyle, and passing under the edge of the 
vastus internus, turns towards the fore part of the knee, 
towards the patella, and covers chiefly the inner side of the joint with 
its net-work of inosculations : its little twigs slip in under the great late- 


ral ligament, and under the sides of the patella, to the cavity of the joint 
itself. It inosculates like the outer artery with the lower arteries of its 


own side. 
z 
ARTERTA ARTICULARIS MEDIA. 


The MIDDLE Or AZYGOUS ARTICULAR ARTERY usually arises from the 


hack part of the popliteal artery, but sometimes from one or other of 
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those last described ; but this branch, at all events, is seldom wanting. 
{t runs down behind the main artery upon the back part of the joint, 
into the great hollow between the condyles ; and all its branches are 
expended upon the back of the capsule, the posterior crucial ligament, 
the semilunar cartilages, and the fat about the back of the joint. 


LOWER ARTICULAR ARTERIES. 


The lower articular arteries are more slender, longer, run down- 
wards very slow, and return upwards with a very sudden angle. 


ARTERIA ARTICULABIS INFERIOR EXTERNA. 


The external aRTIvULAR ARTERY below the KNEE goes off from the 
popliteal at the middle or centre of the joint, turns downwards along 
with the popliteal artery for a considerable way; it passes under the 
heads of the small plantar muscle and the outer head of the gastrocne- 
mius, and having passed through, encounters the head of the fibula, 
and passes above it to the side of the joint, spreading its branches 
dowards the patella, 

In the ham this artery gives muscular branches to the heads of the 
muscles, as of the gastrocnemius, soleus, plantaris, and the popliteal 
muscle, that muscle which lies obliquely across the ham. When it 
reaches to the side of the joint, it passes under the external lateral liga- 
‘ment ; and several of its branches, besides their external anastomoses, 
go into the cavity of the joint, one of which, within the joint, is espe- 
cially large. . 


“ARTERIA ARTICULARIS INFERIOR INTERNA; 


The INTERNAL ARTICULAR ARTERY below the knee is larger than the 
external one. Like it, it bends downwards, passes under the inner 
head of the gastrocnemius muscle, crosses behind the head or rather 
neck of the tibia, on the inner side of the knee. It first gives arteries 
to the back of the joint : then it communicates downwards with a large 
recurrent artery from the tibialis antica ; it inosculates upwards with 
the articularis superior interna ; it contributes (as all the other articular 
arteries do) to the forming of that profuse net-work of arteries which 
is spread over the whole*of the capsule of the knee-joint. It sends also, 
like the others, certain twigs, which creep under the internal lateral 
ligament, and go into the cavity of the joint along the borders of the 

ilunar cartilages. 


Before the popliteal artery passes under the head of the soleus, it 


gives two long arteries, which run down upon the two heads of the x ry 
gastrocnemii muscles. It often also sends small twigs to the head of — 
the soleus, and to the popliteal and plantar muscles. These are of 


size to require ligatures in an amputation below the knee, and are 
named surales. 


fess 


* 
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RECAPITULATION AND PLAN OF THE 


Rami Irregulares Musculares. 

Ramus Anastomoticus Magnus. 

. Rami Perforantes. 

Arteria Articularis Supe- i Ramus Profundus. 
rior Externa, Ramus Superficialis, 

Arteria Articularis Supe- ; Ramus Profundus. 
rior Interna, Ramus Superficialis. . 

Arteria Articularis Media. 

Arteria Articularis Inferior Externa. 

Arteria Articularis Inferior cp dove 

Surales. 


fo ae 


an 
PorpLiTEAL 
ARTERY. 
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OF THE THREE ARTERIES OF THE LEG AND 
FOOT. 


The three arteries are, the tibialis antica, going on the fore ar of 
the leg; the tibialis postica, passing deep along the back part of -_ 
leg ; and the peronea, which is the smallest and least regular artery o 
the leg, and which has its name from passing down behind the fibul 
The popliteal artery divides below the ham, under the longer head © 
the soleus muscle, into two arteries, the tibialis antica, and til 
postica. The tibialis postica continues its natural direction 
wards under the soleus muscle, and behind the tibia. 


ARTERIA TIBIALIS ANTICA. 


The TIBIALIs ANTICA makes a sudden turn forwards, perforates the 
interosseous membrane just under the lower edge of the popliteal mus- 
cle ; passes out towards the fore part of the leg, between the heads of 
the tibia and fibula ; but still it does by no means become a superficial 
artery: on the contrary, it lies deep under the heads of the tibialis 
anticus, and the extensor of the toes; which are covered here with a 
very strong fascia. It is only about two imches above the ancle that 
the leg grows tendinous and naked ; there this anterior artery can be 
felt beating ; it lies between the tendons of the tibialis antieus muscle 
and that of the extensor of the toes ; it passes down along with these 
tendons through the annular ligament, and the bones of the tarsus : 
it sends one branch across the foot, ano ard to the great toe ; 

but the artery itself dives between the first and second metatarsal bone 
in the middle of the foot, and so gets to the sole, where it ends in inos- 
culations with the plantar arteries. 
"The tibial artery, before it passes out of the ham, gives a small branch 
which ascends towards the back part of the joint, and is distributed to 
the heads of the bones, viz. the tibia and fibula, and to the origin of 
some of the inuscles. 


ARTERIA RECURRENS, 


There is here an ANTERIOR RECURRENT, larger than any in the arm, 
and much resembling the recurrens interossea. It is a branch which 
comes off from the fore part of the tibial artery, instantly after it has 
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pertorated the interosseous membrane ; it turns immediately upwards 
under the flesh of the tibialis anticus ; it gives many muscular branches, 
some to the head of the tibialis, others to the upper part of the exten- 
sor digitorum, and branches go round the head of the fibula to the 
origin of the long peronzus muscle. One branch goes directly up- 
wards, and spreads all over the lower part of the knee-joint, mixing its 
branches in the common vascular net-work. 

The tibialis antica gives no other branch of importance, er which 
should be named, even from the place of this recurrent quite down to 
the anele-joint ; for this, like the radial or femoral, or any long mus- 
cular artery, continues giving off branches from either hand to the mus- 
cles between which it runs, of nearly equal size, and all equally unim- 
portant, The tibial artery, then, as it runs down the fore part of the 
leg, gives branches to the Tibialis Anticus on one hand ; to the Com- 
mon Extensor of the toes on the other; and to the Extensor of the 
great toe, which is the last of the three muscles that occupy the fore 
part of the leg. It also gives little arteries to the tibia, to the fibula, 

to the interosseous membrane which lies between them ; but still 
urrives unexhausted at the fore part of the ancle joint. 
: e it crosses the joint, (which it does by passing obliquely 
long with the tendon of the great toe,) it gives out two malleolar arte- 
, t. €, two arteries, one to the outer, and one to the inner ancle. 


ARTERIA MALLEOLARIS INTERNA. 


The arrery of the INNER ANCEE goes off just where the head of 
the tibia begins to bulge. It turns over the inner ancle in many small 
branches ; some mounting upwards along the tibia, but more going 
downwards over the inner side of the joint, 7. e. over the tibia or inner 
ancle, over the astragalus, and some down as low and as far backwards 
as the heel-bone. 


ARTERIA MALLEOLARIS EXTERNA. 


The artery of the ovTeR ANncLE goes off a little lower down. It 
sends, smaller branches upwards round the outer ancle, which go to the 
Peronzus Brevis muscle, to the joint, and to the common extensor of . 
the toes, inosculating | the outer ancle with the fibular arteries. 
But its chief branch descends along the fore part and outer side of the 
foot, gives twigs to the short extensor of the toes, and ends in inoscu- 
lations with the tarsal arteries, or arteries belonging to the fore part 
of the foot. : ; 

The arteries which belong to the fore part of the foot are usually 


three in number: one goes off from the tibial artery a little above the 


ancle-joint, and is named Arteria Tarsea, because it crosses the foot 
over the bones of the tarsus. ‘T'o this succeeds a second about the 
distance of half an inch from it, and which crosses the foot at the place 
of the metatarsal bones; it is named Arteria Metatarsa: and the one 
or other of these gives the interosseous arteries, according as the 
one or the other is small or wanting. The third is that remarkable 
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branch which goes forwards along the great toe, whence it 18 named 
Arteria Halucis. 


ARTERIA TARSEA. 


The Trarsat ARTERY, which is sometimes of a very considerable size, 
almost equal to the tibialis itself, comes off a little below the ancle, ~~ 
upon the fore part of the foot. It lies upon the second row of the 
tarsal bones ; it passes under the head of the extensor brevis of the 
foot ; it crosses the foot obliquely, so as to end in the abductor muscle 
of the little toe, and in inosculations with the ia the sole of the 
foot. 

This branch gives small inosculating arteries ipwands, which first 
give branches to the joint, and then join with the external malleolar 
and peroneal arteries. Next it gives branches to the bones and joints 
of the tarsus, which it lies upon ; as the cuboid and cuneiform bones, 
and their joints. ‘Thirdly, It gives small arteries to the bellies of the 
extensor brevis, where it lies under it. 

But its greatest arteries are the interosseous arteries, which it seis 
along the interstices between the metatarsal bones. These interc 
seous arteries are three in number ; they run along in that inters 
which holds the interosseous muscles ; ; and when they arrive at 
end of that furrow, or, in other words, at the place of the forking of — 
the toes, each interosseous artery turns down to the sole of the foot, 
and goes into the fork of each digital arch, on the lowest side of the 
toes. Sometimes these arteries give also small dorsal arteries to the 
backs of the toes. 

_ The tibial artery having proceeded along the tarsal bones, and ar- 
‘ised at the lower heads of the metatarsal bones, and first 
given off some trivial branches to the joints of the foot inner 
side, and to the bones and muscles about the root of the grées toe, 
next gives off a metatarsal artery.* 


ARTERIA METATARSEA. 


The arrery of the meTaTarsvs or instep goes off at the head of 
the first metatarsal bone. It bends across the roots of the metatarsal 
bones to the root of the little toe ; and it distributes branches to the 
tendons of the peronzi muscles, and ends in the abductor of the little 
toe, and in the skin over the outer edge of the foot. But sometimes 

' itis a larger and more important artery ; for when the tarsal artery is 
small or wanting, this metatarsal one gives off the interossew, and 
' Byres its place. 


a DORSALIS EXTERNA HALUCIS, 
* % 


The third branch is the arrmry of the pack of the GREAT TOR 
* N. B.—Between the tarsal and metatarsel artery, there is usually a smal! branch : 


outwards to the outer edge of the foot, é. ¢. in the same direction with both a 
arteries, but yery small. * 


* 
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‘This artery is of very considerable size ; it gives no muscular branches, 
because it lies upon the bony part of the foot; it runs all along the 
metatarsal bone which supports the great toe; and it ends at the 
forking of that toe in two great branches; one the dorsal artery of 
the great toe, which goes along it to the pomt; another to the side 
of the toe next the great toe, which it also runs along; somewhat like 
the forking arteries of the thumb and fore finger. Bie 

The anterior tibial artery ends -here (i. e. where it gives off the 
artery of thé great toe). me teenind in between the metatarsal bones 
of the great toe and of the toe next to it, and going directly into the 
arches of the sole of the foot, it produces a great and important 
anastomosis, similar to that of the radial and ulnar arteries.. 

I have given here the most common ibution of those arteries 
on the back or upper part of the foot, but they are very irregular. 
‘ (1, Arteria Articularis Tibialie. 

2, Arteria Recurrens Tibialis. 

3. Arterie Musculares. 


| 4, Arteria Malleolaris Interna. 
5. Arteria Malleolaris Externa. 


ts ; Dorsales 
7. Arteria Metatarsea. ; Pettneeie 


¢ a i BTR Dalen | Arteria Tarsea. j Interassea: ; ; 


8. Arteria Dorsalis Halucis. a 
(9. Arteria Profunda Anastomotica. age: 


ARTERIA TIBIALIS POSTICUS 


‘The vosTeRIOR TIBIAL ARTERY is so named from its passing along 
the back part of the tibia. The anterior tibial artery passes through 
the interosseous membrane only at the lower edge of the popliteal 
muscle: this artery comes off from the general trunk at the upper 
edge of the popliteal muscle, and passes obliquely towards the inside 
of the tibia, to take its place behind that bone. Its whole situation 
and general course is this: It les under the fascia which covers the 
three lesser muscles on the back of the tibia, consequently under the 
soleus muscle, but over the tibialis posticus and flexor digitorum ; 
coming near the foot ; it turns round the inner ancle close upon the 
bone. Having passed the lower head of the tibia, it goes down along 
the inside of the heel-bone, in its deep arch, upon which the body is 


supported ; it divides at the heel bone, and advances along the sole of — 
the foot in two great branches ; one running along the sole, next the © 


outer edge of the foot; the other along the inner edge of the foot ; 
whence they are named external and internal plantar arteries. From 
this arch the artery gives branches to all the toes, and so it ends. Ys 

This posterior artery is chiefly a muscular one, at least in its course 
down the leg ; and though it gives many branches as it passes along, 
there are hardly any worthy of being described: and from the knee 
to the ancle-jomt there is one only which needs be distinguished by 
name, viz. the artery which nourishes the tibia. 

First, The tibialis postica often gives arteries to the heads of the 
— muscles ; next it gives off the ARTERIA NUTRITIA TIBIZ. 

on. L—Vvv 


- 
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which begins a little below the lower edge of the popliteal muscle; 
runs downwards along the interosseous ligament, gives 

branches to the popliteus, soleus, and tibialis posticus, and then sends 
the nutritious artery into the great hole in the middle of the tibia. | It 
gives many branches to the periosteum of the tibia, and to the inter- 
osseous membrane all down the leg, and it ends near the lower end of 
the tibia in inosculations with the peroneal artery. .This nutritious 
artery of the tibia is very important, from the peculiarity of its situa- 
tion more than its size, for an artery ina bone being wounded or torn, 
bleeds in an extraordinary manner. I have seen the compound frac- 
ture of the tibia where this artery was torn, bleed so as to make the 
consultants imagine the main artery was torn, 

Other nameless muscular arteries succeed to this, going to the 
tibialis posticus, to the flexor communis, and to the flexor of the great 
toe. When the artery arrives near the ancle-joint, it gives many small 
twigs to the periosteum, tendons, sheaths, and burse mucose behind 
na acle and then passing in the very deepest part of the ancle, 
under the annular ligament, and between the tibia or process of the 
inner ancle and the heel-bone, it adheres closely to the bones and cap-_ 


‘making net-works over this joint and its bones, as over the other jo 


sule of the joint; and there gives a great many little tortuous coin - 


already described. But especially two delicate arteries go out at this — 


hollow at the side of the heel-bone: one forwards towards the side of 
the ancle-joint, the other downwards and backwards over the heel- 
bone, which ramify very profusely and very beautifully. 

The artery now lying deep under the abductor magnus of the 
great toe, which arises from the heel-bone, forks into its two great 
branches, the external and internal plantar arteries. 


‘ARTERIA PLANTARIS INTERNA. 


The iInrERNAL PLANTAR ARTERY is much the smaller branch, not 

to be compared in importance (though their names are contrasted 
with the external plantar artery; and it is named internal, because as 
it runs along the sole of the foot it keeps to the inner edge, viz. that 
to which the great toe belongs. It comes off under the head of the 
abductor of the great toe, and under the belly of that muscle, and 
elose upon the bone ; its branches run forwards, quite up to the root 
of the toe, all along its metatarsal bone. The internal plantar artery 
has in general four branches, which all run pretty nearly in the same 
direction, viz. straight forwards. 
It gives, while under the head of the abductor, small branches, 
which go backwards to the joint, its capsule, and tendons, and some 
into the spongy substance of the heel-bone ; some also to the short 
flexor of the foot, and to the massa carnea. But its four greater and 
more regular branches are these : 

The first lies nearer the inner edge of the foot; is the largest and 
most considerable ; it runs along, under the.inner border of the abduc- 
tor ; it goes quite up to the ball of the great toe, and unites with the 
proper artery of the toe. As it goes along, it gives small twigs to the 
periosteum and bone. pS 


t 
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The sae resembles the former, except that it does not come off 
so early by two inches ; it is of course shorter, but it passes along in 
the same direction, only a little distant from the first, lying along 
the middle of the metatarsal bone. It also advances up to the root 
of the great toe, and runs also into the proper artery of the great toe 
(which comes from the external plantar branch) so as to enlarge and 
strengthen it. 

The third lies still nearer to the centre of the foot, and deeper among 
the muscles. It runs the same general course, viz. along the side of 
the metatarsal bone up to the ball of the great toe, and ending like 
the others in the artery of the great toe ; but as it lies deeper, it gives 
branches to the short flexor, to the tendons, and to the inner surface of 
the aponeurosis plantaris, forming a sort of superficial arch. oi 

From these three arteries, much of the skin on the sole: of the foot 
has its branches. 

The fourth and last branch of the plantaris interna, is one which 
down deep into the centre of the foot ; it lies close upon those ‘li 
ments which bind together the bones of the tarsus, and under all the 
tendons, except those of the tibial muscles, which are like ligaments 
to the bones. Its destination is chiefly to the tarsal joints and cap- 

98 ; its inosculations with the external plantar artery can be of no 
nce. ' 


PLANTARIS EXTERNA. Oness 
i: 

The EXTERNAL PLANTAR ARTERY i is the greater artery of the sole of 
the foot, from which the arches of the foot and the inosculations with 
the anterior tibial artery are formed. 4 

It turns outwards towards the outer edge o the foot ; it runs its 
great circle round by the metatarsal bone of the little toe ; and its 
plantar arch, or the arch of the sole of the foot, passes over the middle 
of all the other metatarsal bones. It receives the anterior tibial artery 
under the middle of the metatarsal bone of the great toe. It is this 
great curve of the artery turning round in the sole of the foot that we 
name the plantar arch ; and it is from it that all the proper arteries 
of the toes arise, expressly after the same order in which the fingers 
receive their arteries. 

The great or external plantar artery lies deep, but a upon the 
naked bones like the former. It passes through between the heads of 
the short flexor and massa carnea ; it turns its first turn outwards till it 
gets under the flexor and abductor of the little toe; then it turns in- 
‘wards towards the centre of the foot, and lies between the tendons of 
the flexor muscles, and the metatarsal bones and their intros 
muscles. rhe 

First, It sends a large branch backwards to the heokdisiees which 
belongs entirely to. that spongy bone, forms, like all such arteries, a 
sort of net-work over all the surface of the bone ; it first touches the 
bone under its extreme point, or that which rests upon the ground ; 
and it goes branching over it so high as to inesculate round the ancle 
with twigs of the tibialis antica; it gives branches also hereabout to 
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the great ligame heel-bone. The external ats artery next 
gives branches to les between which it hes imbedded, viz. 
the flexor access flexor brevis ; then advancing to the side 


of the flexor digit miniaiig it gives out two or three branches, whieh 
first go into the flesh of the abductor and flexor of the little toe, and 
then turning over the edge of the foot, terminate in inoseulations with 
the arteries of the fore part of the foot and in the skin. 

It then begins from the root of the metatarsal bone of the little toe 
to form that great circle, which is named the arch of the foot, and which 
gives out two ranks of arteries: First, of interosseous arteries going 
to the spaces between the metatarsal bones, upon which the toes stand ; 
and, secondly, the proper arteries of the toes themselves. . 

The first of these arteries proceeding from the tarsal arch is a small 
one, the artery of the little toe. It begins at the lower head of the 
metatarsal bone, lies under the flexor and abductor muscles, gives 
branches to these muscles and to the skin, and to the ‘bone “itself; it 
runs up the outer edge of the little toe, and this is immediately sue- 
ceeded by the first interosseous artery; which lies deeper, passes 
along the first interosseous space, gives branches to the bones and in- 


terosseous muscle, and inosculates between the toes with the rier 


of the anterior tibial artery, 

' The next artery is properly the first of the great arch. It is with is 
called the RAMUS DIGITALIS, or proper artery of the toes. It is a long 
artery, runs over the interosseous space lying upon the intetosseous 
muscles ; it advances to the root of the little toe, and like those of the 

divides into two branches, one to the inner side of the little toe, 
and the other to the side of the toe next it. A second anda third pret 
TAL ARTERY go out in the same manner, and split the roots of the toes 
into two branches, and with so little variety that it is needless to de- 
 seribe each part. 

In the interstices of each of these arteries lie two or three small 
perforating arteries, which perforating between the metatarsal bones 
inosculate with the interosseous arteries which lie on the fore pga of 
the foot. 

But the great csitesizal plantar artery, while it is giving out these ar- 
teries alternately, 7. e. large branches to the toes, and smaller twigs to 
the interosseous muscles, and some smaller still which go off from the 


concave part of the arch, and go into the sole of the foot to the liga-_ 


ments and joints ; the principal artery goes still onwards, and com- 
pletes its arch at the middle of that metatarsal bone which supports 
the great toe. There, a little behind the ball of the great toe, it re- 
ceives an anastomosing branch of the tibialis antica, which perforates 
from the fore part of the foot. This co tes the arch of -the ante- 
rior and posterior arteries, and permits the blood to pass, according to 
the pressure, or other accidents, in either direction; and this union 
_ strengthens and enlarges the artery of the plantar arch so much, that 
it is not exhausted by the many branches which it has given off, but 
gives at this point the largest artery of all, viz. the artery which sup- 
plies the great toe, one side of the toe next it. This artery of the 
great toe is the very last or extreme branch of the aortic system. It 
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very closely resembles the great artery of the thumb ; it gives out three 
chief branches, viz. one to each side of the. toe, and one to the 
inner side of the toe next it. This aRTERIA1 Is PEDIS sometimes 
seems to proceed entirely from the ae branch of the anterior 
tibial artery ; at other umes it arises fairly from the plantar arch. 
These jesser branches in the foot Bec a description as tedious as 
the larger arteries, and we have the more occasion for a had serving 
at the same time as a recapitulation. 
3 » a ‘ 
1. Rami Musculares. ‘ 
Rami Musculares. ; 
2. Arteria Peronaa. < Arteria Peronea Anterior. 
Arteria Perqnas Posterior. 
; 3. ae rade Tibie. 
Anrerta Tisiaris | * 47teria Calcanea. si 
piahenas bahay * , Ramus hg 


6. Arteria Plantaris Interna. ; yn ie 


= ARTERIA PERONAA. 

The FrsuLaR ARTERY, or the third artery of the leg, which is much 
smaller than the other two, in its course and connexions, and its being 
exhausted nearly by the time it reaches the ancle-joint, greatly resem- 
bles the interosseous artery of the fore arm. 

It comes off from the posterior tibial artery, near the head or origin 
of the tibialis posticus muscle, and accompanies that muscle down to 
the ancle-joint, lying between by flexor pollicis and the acute edge or 
spine of the fibula. 

This is entirely a muscular Lahey for supplying those deeper parts 
which the other arteries do not supply. Its branches, like those of all 
muscular arteries, are extremely irregular ; its ¢hief branches are to the 
soleus, to the peronzi muscles, to the tibialis posticus, to the flexor 
of the great toe. Several little arteries turn round the fibula from 
point to point, going to the fore part of the leg. All the way down 
the leg, it is giving off repeated branches to the same muscles ; and 
in this Course it gives some little arteries, which pierce through the i in- 

_ terosseous membrane, and also gives the nutritious artery of the fibula. 

' When it approaches the ancle-joint, the fibular artery gives off an 
anterior branch, which perforates the interosseous membrane, passes 
through between the tibia and fibula nearly where they are joined ; it 
furns downwards over the outer side of the ancle, by the extensor 
communis and peroneus brevis tendons. ‘This is named rERonna 
aNTenrtor, though it is an artery of little importance. Its branches 
are given not to muscles, for this is a naked and bony part of the foot ; 
but are expanded upon the lower heads of the tibia and fibula, and 
upon the os cuboides. They nourish the tendons, ligaments, and 
burs of the outer ancle ; they end in inosculations with the malleolar 
artery, from the tibialis anterior, and with the tarsal artery. 
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hat ARTERIA PERONEA POSTERIOR. . fea} 
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As this ANTERIOR FIRULAR ARTERY branches over the’ fore part 
of the outer ancle, the posTERIOR FIBULAR ARTERY passes deep be- 
hind me ancle, and is just the continuation of the main artery ; 


which having passed down behind the acute angle of the fibula, sinks 
into that deep hollow which is behind it upon the side of the heel-bone. 
Behind the tibia the artery makes large inosculations with the posterior 
tibial artery, and gives many branches to the tendons. Branches also 
turn round the ancle, making a network of vessels upon it, and inos- 
culating with the anterior tibial artery. It continues to give the same 
small arteries to the outer ancle, to the peronei tendons, to the outer 
side of the heel-bone, and to the abductor of the little toe. It ends 
usually in that muscle, and in inosculations with that branch of the 
external plantar artery which turns backwards upon the heel-bone and 
ramifies upon it so beautifully. 

These are the last branches of the three great arteries of the leg and 
of the aortic system, . ‘ 


th. 
4 OF THE VEINS. 
Te veins are the vessels by which the blood carried outward by 
the arteries is returned to the heart. The system of the veins, how- 
ever, is not so simple as that of the arteries, for while there are only 
two great arteries carrying the blood from the heart, viz. the aorta and 
the pulmonic artery, there are three great trunks of the veins, viz. the 
superior and inferior vena cava, which are the trunks of. the great veins 
of the body ; the pulmonic vein, which returns the blood to the heart 
from the circulation through the lungs; and the vena porte, whic’ 
collects the blood of the intestines, and conveys it to the liver. Thére 
is, besides, a greater variety in the distribution of the veins than in that 
of the-arteries. 

The French physiologists have departed from the old method of 
Harvey, in explaining the circulation. He wisely took the heart as 
the centre of the system, and described ,the vessels going out from it, 
forming the two circulations, viz. through the body and through the 
lungs ; but they have assumed the lungs as the centre; and the veins 
of the body, and the arteries of the lungs, they call systeme d sang 
noir, because it contains the dark-coloured bldod ; and the pulmonic 
veins and the arterial system of the body they call systeme a sang rouge, 
because it conveys blood of the bright vermilion colour. 

This conceit is perhaps admissible, introduced as an additional 
- illustration of the relation of the lungs to the body ; but it causes in 
a difficult subject an usual degree of intricacy, and does not serve the 
purpose of demonstration ;: besides, the arteries and veins of the body, 
and the pulmonic artery and vein, have that strict and mutual depend- 
ance in action, which shows how improper and how unnatural it is to 
- make this change, and to separate them in explaining the general 
system. At all events. let | 0 adopt this novelty cease to speak, 
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of the ~ circulations, for although in regard to - heart, there are 
two circulations, yet as the movement of the od respects. 


there is only one. By this division, the blood returning from t 
and carried into the lungs, cannot be called a circulation ; t on. 
when it has passed through the lungs, and returned to the ee 
of its course through the body. | aE: 

I retain the old method, corresponding with what has heen delivered 
in the preceding volume, and in describing the veins | will follow the 
course of the blood through them. 


GENERAL CHARACTER OF VEINS. 

The capacity of the veins is greater piss Be of the arteries ; the 
coats are thinner but stronger comparatively, and admit easily of dila- 
tation to a certain extent. The coats of the lesser veins are compara~ 
tively stronger than those of the larger ones, and the veins of the lower 
extremity much thicker and stronger than in the upper parts of 

body, as they have to bear a higher column of blood. The 
veins are transparent and the blood is seen through their coats. The 
veins have three coats. The outer coat is composed of a reticula- 
ted tissue of cellular membrane, which is wrapped somewhat loosely 
around the proper coats. The second coat has the same character 
of an interwoven texture of filaments; but is more dense, espe- 
cially on its internal surface, where it approaches the inner coat. 
The imner coat is dense and unelastic, resembling the inner coat 
of the artery, but stronger, more pliant, and less easily ruptured by a 
ligature than the inner coat of the artery. Between all the coats there 
is a fine cellular substance interposed.* ‘The inner coat being smooth 
and flexible is formed into valves in various parts of the veins ; which 
valves are semi-lunar, and resemble those in the root of the — 
arteries in the heart. 

In all the larger veins, excepting those of the viscera, of the ‘abd 
men, and those of the lungs and brain, there are valves; but in the ~ 
smaller veins there are no valves : these valves, as I have said, consist 
of the inner coat, forming folds like a curtain, hung across the calibre 
of the vein ; but at.the same time attached so obliquely to the side of 
the vein, that they present a sacculated membrane, the edge of which 
is caught by the blood, the instant that the stream is retrograde, and 
thus the valve is raised, and falling back, stops the returm of the blood 
against its natural course. The loose margin of the valve is some- 
what stronger than the other part, and between the duplicature of the 
inner membrane forming it some little filaments may be observed. 
Each valve consists, in general, of two semi-lunar membranes, the 
margins of which fall t hen ow but they yield and give freedom to 
the current of blood when flowing towards the heart. 

Authors have not note part of the structure essential to the opera- 
tion of a semi-lunar valve. _ 1 mean the little sinuses or more 
part of the coats of the veins just above the attachment of the ve 


The sinuses are of the same use here, that they are at the origin of 
the great arteries from the heart. By their means the margin of a 


* Unless 4 the anricle no muscular fibres have been observed. See Halleri Opera 
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valve is hot permitted to touch the side of the vem. ‘The blood always 

intervenes between the valve and the side of the vein, consequently the 

slightest retrograde motion of the blood throws down the valve. 

ge. this provision, the valve being collapsed to the side of the vein, 
would have been permitted to pass retrograde. 

A ligature high on the arm or thigh not only causes the veins to swell 
by preventing the free course of the blood back to the heart, but it 
shows the veins in their distinct and natural character, and causes the 
sinuses of the valves to rise, showing the places of the valves. 

The sacs formed by the valves of the veins are much deeper some- 

times than the term semi-lunar implies, insomuch that the term pyri- 
formis has been used. Neither are the valves always double, for some- 
times they are single, and sometimes three in number.* They are 
best seen by opening the veins under water, and drawing them to and 
fro, by which it will be perceived how the valves rise and float. 
. As the veins are provided with valves only where they are exposed 
to occasional pressure, and particularly to the compression of the 
muscles, the use of the valves would seem to be, to prevent the retro- 
grade moyement of the blood, in consequence of the occasional 
and partial compression of the veins ; but, no doubt, they at the 
same time support the column of blood, as in the lower extremities = 
and when those veins suffer distention by disease, a great aggravation 
of this condition is, that the valves lose their action, for the vein is 
now too large to be closed by them, and the whole column of blood 
presses upon the veins of the legs. 

Fabricius ab Aquapendente, who discovered the valves of the veins, 
though ignorant of the circulation, and, consequently, of the true use 
prvi valves, yet argues very ingeniously ; for he imagined that ex- 

, by heating the limbs, would draw the blood from the trunk, 
the injury and rupture of the vessels of the limbs, and the too great 
dingo of nourishment in the vital parts, were it not for the office 
of these valves. See, says he, how the veins swell, and the valves 
become marked and distinct, when a man is in full exercise. By 
this we may perceive, that exercise forees the blood out from the 
body towards the extremities, and would do it too powerfuily, but 
for the operation of the valves. But Harvey, observing the me- 
chanism of these membranes, was drawn to conclude that the blood 
must. always run in one direction in the veins, and, consequently, that 
there must be a circulation of the blood. 
The commencement of the minute branches of the veins is from 


the extreme ramifications of the arteries ; they are continuous, and — 


convey back the blood in that course which is called the circulation. 


_ In contemplating the capillary tissue of vessels, the most striking cir- 


at 
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eumstance is, the predominance of the dark venous ramifications : 
and in general, two sets of veins will, even in these minute ramifica- 
ions ~~ observed ; one superficial, the other more intimately blended 
minute ramifications of the arteries ; but in the internal parts 
e body, and Peels the viscera, the veins uniformly ‘ac- » 

ied y 


* Fabricius de Venarum Ortelis. Phat ee Epist. Anatom, XY. et 
picilegium Anatomicum, Tab. 4 
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company the ramifications of the arteries, and in the solid viscera, a 
dense cellular membrane gives lodgment to both sets of vessels. 

Tt was supposed even after the time of Harvey, that there was a 
spongy or cellular substance between the extremities of the arteries 
and veins ; but there is no such thing in the microscope. I sce the 
globules of the blood following each other in rapid succession, and 
turn, and accumulate, and retrace their course. There can be no 
doubt, that when they are passing rapidly, as one may say in single 
files, they are in the extreme arteries. ‘That again, when they turn 
back, and go, two and two, or three abreast, they are in the extremities 
of the veins. I may further observe, that in the microscopical expe- 
riments we do not see the coats of these small vessels, but must con- 
clude, that they are there, from the globules of the blood being accu- 
rately confined to-a certain tract or course. 

In the extremities and head, indeed every where but in the viscera, 
the veins form two distinct sets ; the deep and the superficial veins : 
1. the deep veins accompanying the arteries : and 2. the sub-cutaneous 
veins, Which emerge from the compression of the muscles, and run 
above the fascia. The union between the branches of the veins is very 
frequent, not only between the veins, ramifying in the same plane inso- 
much as to make them a net-work, but also between the deep and the 
superficial set of veins : such are the ven emissarie of the skull, the 
free communications between the external and internal jugular vein, 
between the deep and ‘superficial veins of the arm, &c. - When in 
bleeding, the blood flows from the vein of the arm, accelerated by the 
working of the muscles, the blood escapes by the anastomosis, from 
the compression of the muscles, and fills the superficial veins ; but the 
increase of the jet of blood is principally produced by the swelling of 
the muscles, causing the fascia to compress the internal veins of the 
fore arm. . ™ 

In the dead body the veins are flat, but when distended, they resume 
the cylindrical figure which they possessed in the living body ; yet 
they are in general of the cylindrical figure for a very small part of 
their course only, owing to the irregular dilatations by the side of the 
valves, and to the frequent union of their branches. ‘The manner in 
which the branches join the trunk has a peculiarity which always dis- 
tinguishes them from the ramifications of arteries: the arteries branch 
direct and at an acute angle, the veins ina direction more removed 
from the course of the trunk, and in general with a curve or shoulder. 

In infancy and youth the veins are but little turgid, and especially the 
cutaneous veins are so firmly embraced by the elastic skin and cellular 
membrane, that they have a less degree of prominency than in more 
advanced years. In old age the veins are enlarged, and rise turgid 
on the surface; the internal veins also become enlarged, and the 
whole venous system is extended. ei 

Soemmerring says, with increasing years the resisting power rie d - 
veins is diminishing, that of the arteries increasing. I believe this. 
be incorrect in regard to both kinds of vessels. % Tae 

Pe do not consider the change in the vascular system as the effect of — 
mere distention, or of the enlargement of the veins, from the long con- 

Vor. 1.—W ww 


7 


%s 


* 


DAG OF THE VEINS 


tinued action of the arteries ; but asa necessary change in the propor- 
tionate distribution of the blood, which is preceded or accompanied 
with other peculiarities, which characterize old age. When we con- 
sider’ the great size of the veins, compared with the arteries, we must 
conclude that the blood flows but slowly in the venous system ; that 
from the narrowness of the trunks of the veins near the heart, the 
blood must be accelerated as it approaches the heart ; and that receiv- 
ing the impulse from the ventricle, it must take a rapid course through 
the arteries, until, again approaching the extreme branches of the 
arteries, and ‘passing into the veins, its motion becomes more languid 
and ‘slow. In youth, as the’size of the veins is not in so great a pro- 
portion to the arteries as in advanced life, the blood in a young person 
must be in more rapid and quick circulation : but in old age, o 

to the largeness of the veins and the accumulation of blood in them, 
the blood moves slowly through the venous system, and is almost stag- 
nant in the dilated veins and sinuses ; upon the whole, it moves less 
briskly through the vessels, and the proportionate quantity pe 
under the tidieence of the arterial system, is less than in youth; — 

_ There is no pulsation to be observed in the veins, but what:they 
receive laterally from the contiguous arteries. There is no pulsation 
in the veins, because they are removed from the heart ; because they 
do not receive the shock of the heart’s action in their trunk, but only 
by their widely-spread branches ; because the contraction of the heart 
and of the arteries so alternate with each other, as to keep up a per- 
petual and uniform stream of blood into the veins ; whereas the pulsa. 

__ tion in the arteries is owing to the sudden and successive perme ssatecie- 
id the heart. - " 

iving animals I have undoubtedly seen the course of the blood 

the great veins near the heart alternately checked and accelerated in 

its motion. But this is a subject which I have no disposition at present 

to pursue, ‘This motion does not piers that there is here a muscular 
gontraction. Pid 

> ie 

me FUNCTIONS, OR USES OF THE VEINS. 
“Kee the veins merely for carrying back the blood to the heart, and 
are they entirely passive, while the arteries alone are agents ? Although 
it appears that the veins have no muscular action in their coats, yet 

such is the peculiarity of their situation, that they become, in an indi- 


(Poca menaner, powerful agents in circulating the blood. In the first 


ie 


ee that by their great number, their width, and large diameter, 
y contain a large oMedon of the blood; in the second place, 
they are , under the influence of the muscular system, so that every 
motion or effort compresses them, and causes a movement of the blood 
within them. If a long tube be attached to a vein of a living animal, 
so that the blood may rise into the tube, in height proportioned to the 
force of lation, and if the animal be excited to exertion, in the 
moment of severe the blood is forced in a jet from the mouth pe ? 


* Haller found contention produced in the veins by touching them with 
vitriol. Opera Minora, p. 375, 7 , 
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the tube. ‘This explains what the influence of exercise must be, in 

ing the circulation. And now we see the proper use of the 
valves; for these sudden efforts of the muscular frame, compressing 
the veins, would’ cause a movement of the blood backward ; the im- 
pulse would be at least as powerfully retrograde upon the course of the 
blood as forward. But as these flood-gates are thrown down on the 
slightest movements of the blood, contrary to the course of the cir- 
culation and the retrograde motion of the blood thereby prevented; 
the muscular force is all given in aid of the circulation, and the blood 
of the veins is thereby forced on to the right side of the heart. 

In this general account of the venous system, it remains only to 
speak of tle subject of absorption by veins. Before the suite of ex- 
periments made on this subject by Mr. Hunter, a vague notion was 
entertained that the veins were absorbents ; but about that time,* the. 
doctrine that lymphatics were absorbents having been established, the 
opinion that the red veins were also absorbents, was first questioned, 
and finally confuted, at least in the opinion of most physiologists. . 

The chief argument to show that veins, arising from cavities, par- 
ticularly from the intestines, acted as absorbents, was, that some anato- 
mists said they had seen white chyle in the blood taken from the 
mesenteric veins. It was, however, soon observed that the serum of 
the blood, taken from the veins of the arm, was sometimes white, 
which must arise from some other cause than the absorption of the 


chyle.} “ . 
The experiments of Mr. John Hunter proved that there is no ab-. 


sorption of fluid from aliment contained in the intestinal canal, by the 


veins of the mesentery, while the lacteals were rapidly absorbing, 
Emptying a portion of the gut, and the veins of their blood in a livi 
animal, he poured milk into the intestine. The veins remained empty. 
and without a drop of the milk finding its way into them, while the 
lacteals became turgid with it. In another experiment, leaving the 
arteries and veins of the mesentery free, and the circulation through. 
them perfect, still no white fluid could be discovered, tinging the, 
stream of blood in the veins. Neither did pressure upon. the gut in 
any instance force the fluid of the intestines into the veins. — 
peated and varied these experiments, so as to show, in a very satiss, 
factory manner, that chyle, or the fluid of the intestines, never is abs 
sorbed by the veins. 

Yet I must say that these experiments are still unsatisfactory, as 
they regard the general doctrine of absorption by the veins: in the 
intestines there is a peculiar set of vessels evidently destined to the 
absorption ef the chyle and of the fluids of the cavity ; but there re- 
mains a question which will not be easily determined: do not the 
veins throughout the body resume a part of that substance, or of those 
qualities, which are deposited or bestowed by the blood of the arteries? 
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Are we assured that in the circulation of the blood through the lungsy. — 


- and in the extremities of the pulmonic veins, there is no, imbibing or 
absorption ? In the veins of the placenta, there is not only an operation 
en x “i 


, » * 1758. * See Hewson, Exper. Essays and Lymphatic System. — 
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similar to what takes place in the extreme branches of the pulmonic. 
circulation, but the matter and substance which goes to the nourish- 
ment of the foetus, must be imbibed from the maternal circulation.* 
So by the vessels in the membrane of the chick in ovo, there is ab- 
that which being carried to the chick, bestows nourishment and 
icra. If it be observed that in those. operations of oxygenation 
tter is not absorbed, but only carbon thrown off, it only shifts the 
argument, without weakening it; for if the carbon be thrown off in 
the lungs, this carbon is absorbed by the veins in the circulation of 
the body, which amounts to the same thing to our present argument. 
For my own part, [ cannot but suppose that, while the lymphatics 
_ absorb the loose fluids which have been thrown out on surfaces, or into 
cavities, the veins receive part of what is. deposited from the arteries ; 
but, which is not so perfectly separated from the influence of the eir- 
culating system, as that which the lymphatics receive ; and that there 
are certain fluids, which, by an affinity of the venous blood, they im- 
bibe in the course of the circulation. We must at the same time 
ag that the conclusions made in favour of absorption by 
from experiments upon the dead body, are fallacious, and have 


‘no weight. It is seldom we can determine whether minute injections 


have taken a course by a natural or by a foreed passage ; neither are 
the experiments of some of the older physiologists more satisfactory 
or conclusive. Lower affirmed that, by throwing a ligature on the 
inferior cava of a dog, he produced ascites. He tied the jugular — 
of a dog, and ae d became dropsical. Hewson repeated these 
experim ents, b without the samo result. And if the tying of the 

ins had always produced cdema or dropsy, the experiment would 
vec nothing more than is already established by the very com- 
currence of cedema of the legs from the pressure of the womb. 
e iliac veins, or a tumour in the groin. or in the pelvis, Now in 

ese instances the compression of the vein does nothing more than 
cause a difficult circulation of the blood from the extreme arteries.into 
the veins, and consequently a greater profusion of the discharge into 
the cellular texture by the serous arteries. But even the experiments 
of Mr. unter on the veins of the intestines, are not in unison with 
the experiments of Sir Everard Home, who finds that the matter in 
the stomach and intestines is received into the system, although the 
thoracic duct has been tied or cut. 

On the whole, we must either admit absorption by veins, or that 
there are many communications between the lymphatic vous and 
red veins in the a of these vessels. 


OF THE VEINS, BRANCHES OF THE SUPERIOR VENA CAVA. 


The superior vena cava, or the descending cava, is the 
trunk of the venous system ; which receives the veins of the head, 


* Dr. Hunter, Hewson, &c. say that it is probable there are many small lymphatics 
in the ng ‘which open jato the branches of the veins, and do eat take a yee 
t Ste Appendix B. 
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ueck, and arms, and throws the blood directly into the great right sinus, 
or auricle of the heart. 

But I hold it better to begin my rte he fram the extremities of 
the veins, following the course of the blood. I therefore commence 
pos the veins of the forehead. ‘ge aa 

or THE VEINS” OF THE HEAD AND NECK. eh: 


The ANTERIOR FaciaL vein.* The facial, or anterior facial vein, 
runs down obliquely from the inner canthus of the eye, towards the 
angle of the lower jaw-bone. Here, uniting with the temporal vein, 
it forms the external jugular vein. The most remarkable branches of 
veins which assist in forming the facial vem, are the FRONTAL VEINS; © 
which receive the blood from the’ forehead and frontal portion of ‘the oc % 
oceipito-frontalis muscle, and the orpHTHaLmic vEIN, which is one of 
the emissariz, and comes from the cavernous sinus through the orbit. 
In its course down the cheek, the facial vein receives the several cu- 
taneous branches. of the veins from the surrounding parts: but which “ie 
have in reality no such importance as to require description.”’| ‘eae 

The PposTeRIoR FACIAL VEIN ;{ or, GREAT TEMPORAL VEIN.— —This x is 
vein descends from the temple before the ear, and passes through or 
under the mass of the parotid gland, and pene the Rinks of ae 
lower jaw. 

This posterior vein receives those Pal aay 
temporal veins, and which are four in number, : 
side of the head ;§ and those which answer to the ‘icc rte 
and also the vena transversa faciei, and the auricular veins, 
into some of the deep branches of this vein| the blood ente 
the veins accompanying the arteria meningea. The posterior 
vein, uniting with the anterior one, forms a common trunk, 
general lies over the division of the carotid artery. 


EXTERNAL JUGULAR VEINS. 


The external jugular vein lies under the fibres of the pl: tysma 
myoides muscle, takes a course obliquely down the neck, and across 
the middle of the mastoid muscle, and drops either into the subclavian 
vein, or into the internal jugular vein. Sometimes there are two 
external jugular veins on each side ; more commonly there are two 
branches high in the neck, from the anterior and posterior facial veins, 
which unite about the middle of it. When they are double they have 
this course ; the anterior and external jugular vein may be said to 
begin from the anterior facial vein; it then receives the submental 


* Facial vein; V. Angularis ; V. Triangularis. a) 

} Vena dorsalis nasi, superior et inferior—Vena palpebralis vipers r externa et a 
oa alaris nasi—Vene labiales magne et minores, §¢.==Ven@ buc~ 
cales an Ma 


5 Rahs Gottlieb Walteri, tab. ii. 65.—Venarum Capitis et Colli. *y 
meine in two sets, the deep, pacts Walter, tab. ii. rea tempor. 
110, et Vena temp. profund. 1 yan 
iz, Vene Pterygoidee. 5 - ae . 
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vein, which comes in under the base of the lower jaw—the raniné 
veins also, and veins from the glands under the jaw join it here : where 
it is before the mastoid muscle, it forms free communications with the 
mternal jugular veins ; and here also, it receives veins ~~ the side ne 
the throat.* . 

Almost all the ramifications of veins, which in one oubjees unite in 
the external jugular vein, and which come from the face and throat, do 
in others sink down into the internal jugular vein.} 

Sometimes the anterior and external jugular veins join the internal 
jugular vein ; sometimes the subclavian vein. 

The posTeRIOR EXTERNAL JUGULAR VEIN is formed chiefly by the 
temporal vein, or posterior facial vein, which comes down from under 
the parotid gland; it is then joined by the occipital veins,{ a little lower 
by the cervical veins, and lastly, on the lower part of the neck it re- 
ceives the muscular branches from the flesh we the shoulder ; it Caw 
sinks in subclavian vein. MF 

Of Tux THYROW verns.—The thyroid gland has two sett of veins 
as it has of arteries; the superior thyroid veins carty back the blood 

ae muscles of ‘the fore part of the throat, from the larynx, from 

substance of the thyroid gland, and from the neighbouring part 
of the-trachea and pharynx, and even from the fauces. Sometimes: 
these thyroid veins enter the external jugular vein ; sometimes they 
descend upon the neck, taking the name of GuTTURAL VEINS, and 
unite themselves with the internal jugular v 

The LowER THYROID VEINS come from the lower part of the thy- 
roid gland, and descend upon the fore part of the trachea, and enter 
the subclavian ; or, more generally, the great, or internal j r veins. 

Of THE INTERNAL JUGULAR VEIN.—JUGULARIS INTERNA.§—VENA 
JUGULARIS CEREBRALIS.||—The internal jugular vein is formed by the’ 
conflux of the several great ard posterior sinuses of the dura mater 
into the lateral sinus, which coming out by the foramen lacerum 
posterius of the basis cranii, ceases to be constricted into the triangular 
perso and takes the form and peculiarities of a vein. From this fo- 

en, common to the temporal and occipital bone, the jugular vein 
‘obliquely forward and downward, becoming from its 
‘ic mewhat more superficial, but in ‘all its extent protected | 
the sdb seleid omiastosdent muscle, and passes under the omo-hyoide 
muscle. The internal jugular vein is very irregular in its form ; being 
sometimes much contracted under the angle of the jaw ; bulging and — 
much enlarged, or rather capable of bemg much distended in the 
middle of the neck ; and again contracted before it joins the subcla- ° 
vian vein. The carotid artery, the internal jugular vein, and the par 
vagum lie together in the same sheath of loose cellular membrane. 
The vein is to the outside of the artery, and the nerve is between them, 
lying a little deeper. 


* Viz. The superior thyroid veins, and the deep laryngeal veins. 

t Walter, loc. cit. tab. ii. 18. 

} These communicate with the vertebral veins, and through the posterior mastoié 
foramen with the lateral sinus. 

§ Haller, Icon. I} Walter. 
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The internal jugular vein receives these communications and 
branches: behind the angle of the lower jaw, a branch of communica- 
tion generally goes down from the posterior facial vein, and often it is 
joined by the internal maxillary vein; under the jaw, it either forms 
free communications with the beginning of the external jugular vein, 
or it receives the ranine and guttural veins: at all events, there is a 
branch from the side of the throat and the muscles of the os hyoides, 
which passes into the internal jugular vein. From under the back 
part of the mastoideus muscle, the internal jugular receives branches 
from the occipital veins, and at the same time has communications with 
the vertebral veins. Near its termination the great jugular vein re- 
ceives the guttural and lower thyroid veins. 

Of THe verTEBRat veINs.—There is difficulty in assigning origins 
to these veins, for they are rather like a chain of communication ; they 
- run in the holes of the transverse processes of the cervical vertebre, 
and surround the processes with areole. - First, a communication is 
formed with the great lateral sinus, then they receive the flat sinuses 
from under the dura mater, covering the cuneiform process of the occi- 
pital bone, (the basilar sinuses,) and as they descend they form trans- 
verse communieations, which receive the branches of that chain of 
inosculations, which runs down upon the spinal marrow. The verte- 
bral veins, in their descent, send out divisions which run down upon 
the outside of the canal, and receive branches of veins from the 
museles on the fore part of the vertebra, and some of the proper 
cervical veins from behind. The vena cervicalis, coming from the 
side of the neck, unites with the vertebral vein near its termination, in 
the back part of the subclavian, or sometimes in the axillary vein. _ 

a OF THE VEINS OF THE ARM. tag 

The veins of the arm are in two sets, the vene comites ; and the 
external or sub-cutaneous veins, being those without the fascia, and 
not subject to the compression of the muscles, Of these, the latter 
are the more important and require a particular description. _ 

On the palm of the hand, the veins are few and small, becanse. they 
are there subject to compression in the frequent grasping of the hand ; 
but on the back of the hands and fingers, the veins are numerous and 
: The veins creeping along the fingers, make a remarkable in- 

esculation on the back of the first phalanges, and then passing in the 
interstices of the knuckles, form a great and irregular plexus on the 
back of the hand :* the principal branch of which sometimes takes 
the form of an arch.} 

The plexus of veins from the back of the hand is continued over 
the back of the wrist: when some of the larger branches, after play- 
ing over the heads of the radius and ulna, take a course, the one on 
the lower, and the other over the upper edge of the arm, whilst the 
back of the arm is left without any remarkable veins taking their 
course there. 


* Plexus dorsalis manus. _ * Arcus venosus dorsalis. 


< 74 


_ takes a spiral course on the ulnar edge of the fore arm, som 


outside of the humerus, becomes me GREAT CEPHA 


‘* 
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The veins on the back of ihe: hand have nerves intermingling with 


them, viz. branches of the ulnar nerve, and the extreme | 

the muscular spiral nerve ; so that it is a great mistake to 

that bleeding in the back of the hand might be substituted with ad- 
vantage for the common o in the bend of the arin, in oe to 
avoid pricking the nerves. 

Vena cepHaLtiva.— The vein of the beck « of the thumb. running 
into a trunk, which takes a course over the outside of - as 
is called OEPHALACA POLLICIS. 

‘From this vein and the division of the plexus of the) 
hand, a considerable trunk is generally formed, which takes its e 
on the radial edge of the arm, and is called CEPHALICA MIN 
RADIALIS EXTERNA. ‘This vein in its tract over the rrtiintieven 
and the supinator longus, has many lateral communications, parti 
with the median vein. ay 

| vein, now joined by the median cephalic, and risi 


Se 


everal aneous | ritiehn, which oe over the na orm 
biceps muscle, and communicate with the basilic vein ; a little below 
he external condyle of the os humeri, the cephalic vein detaches a 
branch which ascends between the brachialis internus and supinator 
longus, and which afterwards forms oy with the basilic vein, 
on the back of the arm. | ? tegre) 
The great cephalic vein passing = between the tendons of the 
pectoralis major and the deltoid muscles, sinks into the axilla and joins 
the axillary vein. d 
_ Vena sasitica.* We trace the origin of the basilic vein 
those veins which, being continued from. the plexus, on the back of 
the hand, take their course over the lower head of the ulna. ( 
spicuous branch of these veins, from the little finger, was 


SALVATELLA| by the ancients.) From this origin, the = 


one great trunk, oftener in two, sometimes in a plexus of veins ; h 
it may be called ubNARIS SUPPRFICIALIS, OF CUBLTALIS INTERN. 
vein, now rising before the inner condyle of the humeru 
the inner margin of the biceps flexor muscle ; here it forms very fi 
and numerous connections with the internal or brachial vein, 
satellites and cephalica ; still passing up, it sinks by the outside of th 
tendon of the pectoral muscle, and joins the axillary vein. © | 
The great basilic vein, or the great trunk, after in has ascended 
above the elbow, and received the median basilic, is joined by several 
deep branches of veins ; as those which accompany the brachial artery, 
called satellites or comites, and a vein which is called profunda brachii ; 
and still nearer its termination, it receives the additi ition « of the vena 
sub-humeralis, or articularis, and the vene reggae. viz. those an- 


* Brachialis. The ancients termed the basilic vein of the right : arm ‘ae vein of the 


' liver, or vena hepatica brachii, and that of the left, the vena splenica brachii. 
+ Salvatel 


la quasi Salvator being opened as a sovereign remedy in \. 
el 


ee 


% 


ve 
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~ 


swering to the arteries of that name, and coming trom under the 


ae 
‘A MEDIANA mayor.*—This is a vein which runs up the middle 
of the fore arm, beginning from the plexus of veins, which play over 
the flexor tendons, and come from the ball of the thumb ; it is very 
irregular, being sometimes double, and sometimes assuming the form 
of a plexus ; often it is particularly short, and can be considered as a 
trunk, only for a few inches as it approaches the bend of the arm ; not 
unfrequently it is entirely wanting, and, as if annihilated by the greater 
size of the branches of the cephalic or basilic veins. But, for the 
most part, when this vein has ascended on the middle of the fore arm, 
near to the bend of the arm, it divides ; one branch passes obliquely 
outward, and joins the cephalic vein ; the other inwards and unites 
- with the basilic vein ; the first is of course the MEDIAN CEPHALIC vEIN,{ 
the second the MEDIAN BASILIC VEIN. 

These are the two branches which the surgeon most commonly 
selects for bleeding. Around the median cephalic the cutaneous 


"nerves play more profusely, and under the median basilic vein the 
humeral artery passes. It is by the awkward plunging of the lancet 
into the median basilic, that the country bleeder sometimes produces: 


the aneurism of the artery; but the dreadful symptoms followin 
pricking of the nerve, are more frequently produced by bleeding in the 
median cephalic ; cases however occur of the pricking of thg nerves, 
while bleeding in the median basilic vein. 
AxiLtary vern.—The trunk of the veins of the arm passes through 
the axilla, until it arrives between the first rib and clavicle, under 
name of axillaris. Here lying by the side of the artery, it cies 
many muscular branches from the flesh of the shoulder, the ex 
and internal scapular veins, and the thoracic veins ; in general —_ 
ines by the head of the humerus it receives the ‘cephalic vein. 
LAVIAN VEINS.—The axillary vein continuing its progress over 
the first rib, becomes the subclavian vein, and is joined by the external 
jugular vein. It then takes a direction downward, and being joined 
by the great internal jugular vein, and having received the trunk of the 
mt system just at the angle of the meeting with the great 
jugular vein, it terminates in the superior cava. On the right side the 
subclavian vein is shorter, and descends more directly ; on the left it 
is longer, bat still its direction is downward and across the upper part 
of the chest ; passing before the trachea and the branches of the arch 
of the aorta, it joins the subclavian of the right side, and together 
they form the superior cava. Besides the jugular veins, the left sub- 
clavian vein receives these: a vein from the shoulder and Jower part 
of the neck; the vertebral vein ; with some lesser plexus of veins 
descending from the neck, and the thyroid veins. From below they 
receive tetlomer internal thoracic veins, and the mammarie.f 


* Vena ne dean su —— communis. Fabrieii fig. brachii viva. 
+ Portio c nent a ; 
{ Haller, Ic Anatomic. Canporie humani Fascicutus I, tab. arter, Pectonis. 
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THE SUPBRION VENA CAVA, THE | AZYGOS, AND LES 


THE 
ne 


necks; arms, and of the parts in the eberes:t ; soon a 
the union of the subclavian veins, it is joined by A pe. 
receiving the INTERNAL MAMMARY VEINS, and the 
PERICARDIAC, and the INTERCOSTAL and BRONCHIAL veins, it descends 
into the pericardium, and dilates or opens into the right sinus 


icle. * $28 hi me 
an Azxcos.* The vena azygos is the principal vein © the 
x, and chiefly of the walls of the thorax. It is observed to take 


its origin upon the vertebrae of the loins from some of the lumbar 

veins, or by inosculations with the renal, spermatic, or lesser branches 

of the abdominal cava, recciving the first and second juni j 

in its ascent in tie thorax, it receives the intercostal ve 

side ;} ascending between the crura of the diaphragm, anc 

of the aorta, it sometimes receives the lower phrenic veins. 
x lying on the right side of the bodies of the vertebrae, ar 


~ the in ostal arteries, it receives the bronchial veins from the root of 


the lungs, and from the trachea it receiv the veins of the posterior 
mediastinum and esophagus ; through the intercostal veins, it com- 


municates with the external and le ae and with the 
venal circles of the spinal marrow, | ; 


Upon the third vertebra, the azyge 

d after forming an arch, and bending round the root of 
ae superior cava, just where it is about to 

. And here where it opens into the greats 


re a valve. eat: 
This vein, however, like most saan, has oimahae 


a division ascending on the left side of the spine, and uniting: i 
branch of gta side, just as it is about to enter into the 


cava. — aS x + “at ; of site: 5 2 


HE THORAX.—The VENA M $7 
side of | rinaeiieal mammary artery, and req it 
‘iption. Like the arteries, they spread their branches on the 
the belly, and communicate with the diaphragmatic . and 
epigastric veins, The left mammary vein terminates 
ubclavian vein, the rig the superior vena cava. 
The VENE mica enter, either into the union of the sul 


veis, or t enter into the guttural veins, or te ma mammary 


wees. 
"The ppRicaRDIAC VEINS Stet their penne » the penidaaiias 
‘Sen the aorta, trachea, and lymphatic glands; they send down 


branches by the side of the phrenic nerve, which inosculate with the 
veins of the diaphragm ; they enter the internal mammary vein, or the 


superior cava, or join the right subclavian near its termination. 


* Sine p 


1 We i to some of the veins from the interstices of the higher ribs, particu on 
the right side, oe enter the subclavian vein. 


: metatarsal arch comes obliquely over the tendon of the a ) i is , 


- 
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he SUPERIOR INTERCOSTAL VEINS. —The right and left intercostal 
veins dif er in ‘their size and distribution ; the right is small, and re- 


ceives 0 yly one or two of the upper Apitorcostal veins, whigh do not 

enter into the ros vein. The vein of the lett side begins even so 

low as the if the seventh rib; it receives branches from the 

dium, and lungs, (viz. the bronchial veins,) 

and ind from te e et the esophagus, and they enter the subclavian 

veins. 
CR sagas = - 

oF nate VE WHICH UNITE TO FORM THE INFERIOR VENA CAVA.’ 

Peat '* bors 


The inforior vena cava receives the veins of the lower extremities, 


the hypogastric and abdominal veins, and the veins of the viscera of | 


the abdomen ; but those of the spleen and the membranous contents 
of the abdomen, are received by it, only ogre. and through:the 
ithe liver. 


OF THE VEINS OF THE LEG AND THIGH. 


We have observed that the veins of the extremities are in two sets ; 
the deep and the superficial. In the leg and thigh, the deep seated 
veins accompany the arteries, and receive the same name : the cuta- 
neous veins may be included under the name saphena major and minor, 
and thei Moran chies pa 
[ENA MAJOR.*¥—A beautiful plexus of veins is formed 
ore part of the foot one coming from the back of the 


nd outside tog sr foot. ‘T'wo principal veins arise from the 


e saphena major ; ; the other passes over the outer ancle, and 
: a minor. uy 


iM reek saphena may be traced from the great toe, from the re 
of the foot, and behind the ancle : it receives one or two branches 
the ‘sole of the foot. Sometimes the principal branch asses: 
ehind the lower-head of the tibia, sometimes before it, or i 
zi here: a little above the ancle a vein from the midé 


it. 


; _ The saphena, now a considerable trunk, runs up the lei bettie befbte 
_ inner margin of- the belly of the gastrocnemius muscle, ged the 


er ridge of the tibia. In this course, it reeeives numerous cutaneous 
ches, and backward, over the belly of the muscles, it forms inos- 
ons with the lesser saphena. From the inside of the leg the 


traink?: ascends on the inside of the knee, where it receives several t 


branches, coming: round the joint, and over the head of the tibia. Now 
passing somewhat ‘obliquely, it ascends upon the thigh, and at the 
same time turns from the inside to the fore part of the thigh. In the 
thigh the great saphena 1 receives many branches, and is not always a 
single vein: for sometimes the branches collecting, form a small trunk, 


which runs collateral to the greater vein ; these join in thegrom. In _ 


* Saphene magna interna. 


= 


2°? 
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all. its eourse the saphena vein is superficial, and hies imbedded in the 
cutaneous fat ; with but a very slight and imperfect aponeurosis en- 
elosing it; while it is external to the proper fascia of the leg and 
thigh. As it ascends upon the thigh, however, it does not dive sud- 
denly under the fascia; but is gradually enveloped and embraced by 
the condensed cellular membrane and fascia, until it finally terminates 
in the crural vein. 

When it was more the practice than at present to bleed in the anole, 
the saphena major was the vein selected: but as in all the course 
the vein, from the great toe to the knee, it is connected with 
nerve which bears its name, there are not wanting instances of those 
bad effects from pricking of this nerve, which not unfrequently endl 
the bleeding in the arm. 

The surgeon has much to do with this long vein of the thigh, sinee 
it is more than any other vein subject to dilatation. By costiveness, 
principally, and straining at stool, the blood of the abdominal vein is 
pushed back upon the valves of the crural vein. They yield, or what 
is the same thing, the coats yield ; the diameter of the vein is increased ; 
the valves do not reach across the vein; their action is lost; the 
eolumn of blood is thus extended, and its pressure increases. "Phe 
co nee of this is a paint eteton of the veins of the thigh 
and leg 

In wer St of the rapid Sutetiay of the veins of the thigh i in 
this manner, I have repeatedly seen suppurations on the thigh, a com- 
plaint not described or understood. ‘The more common consequence, 
however, is a varicose enlargement of the veins of the leg; and ac- 
companying this source of debility in the circulation of the limb, an 
ulcer near the ancle, and depending on the state of saphena. = 

SapHena Minor.*——This vein arises from the plexus on the outside 
of the dorsum of the foot: it runs over the outer ancle, and above the 
fascia, covering the tendons of the peronei muscles.- Here receiving 
many branches, and forming frequent deep inosculations, it mounts on 
the outside of the vagina or fascia, which covers the back of the leg, 
but gradually becoming deeper, it is found under the fascia, on the 
ealf of the leg, and arriving between the hamstring tendons, it sinks 
into the popliteal hollow, terminating in the popliteal vein. : 

_ The lesser saphena vein, like the anterior one, is subject sealene 
varicose ; and when we imagine that the varicose state of the limb, 


and the consequent ulceration, is depending on the long anterior bond C 


it may be a consequence of the posterior and lesser saphena. 


in their course, need little description. 
ANTERIOR TIBIAL vEINS.—The veins accompanying the anterior 
—_ artery form many inosculations, and when minutely injected, 
ost conceal the artery. They are the anterior tibial veins, and only 
unite into a trunk, where, perforating the interosseous ligament, it 
joins the popliteal vein. 
_PosreRior TIBIAL vEINS.—In the sole of the foot we have the ex- 
ternal and internal plantar eins, which uniting into trunks, accompany 


* Vena saphena parva externa. tmnt 


mM 


The other veins of the lower extremity which accompany the be _e 
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the artery behind the inner ancle. In its course between the soleus 
and the tibialis posticus muscles, it cannot be called the posterior tibial 
vein; for it is a mere net-work of veins surrounding the posterior tibial 
artery. It receives, near its termination, a branch called suranis, 
from the gastrocnemii and soleus : it terminates in the popliteal vein. 

The vEN#® PERONE®, are the vene comites of the fibular artery, and 
are two or three in number. All these veins have free inosculations 
with each other. . . 

_ The rortireat vein.—This vein is formed by the three divisions of 
veins accompanying the arteries of the leg, and the saphena 
minor. It lies more superficial than the artery, and seems to cling 
round it. As it ascends, however, it twists round the artery, the artery 
being nearest the bone—a little above the joint it receives the lesser 
saphena. It then perforates the tendon of the triceps, comes to the 
fore part of the thigh, still united to the artery, and lying posterior to 
it: it is now the cruraL very. As it ascends it gets from behind the 
asters so that in the groin it lies nearer the pubes than the artery does: 
: trochanter minor it receives the internal and external cir- 
cumflex veins, and the VENA PROFUNDA FEMORIS. About an inch 
below Poupart’s ligament the crural vein receives the sAPHENA MAJOR, 
and the small external pubic veins,/snd finally the veins which « nd 
from the integuments of the belly. ~ 

The veins of the lowerextremity are very strong in their coats, and 
indeed equal the arteries in the thickness of their coats : for example, 
in an amputation, it will not be possible to distinguish the vein from 
the artery upon the face of the stump, unless by their relative position. 
These veins do, in fact, sustain a long column of blood, and great pres- 
sure consequently ; and so powerful is this pressure, that when a vari- 
cose vein bursts in the ancle, some pounds of blood are suddenly lost. 
A rupture or wound of a vein in the thigh has an effect like an artery 
in sending the blood abroad into the limb. 

_ Exrernat mac vein.—The femoral vein lying on the inside of the 
artery, or nearer the pubes, enters the abdomen under the femoral liga- 
ment, and passing by the side of the Psoas muscle becomes the external 
iliac vein. It receives several lesser veins just within the ligament, 
particularly the epigastric vein from the muscles of the belly, and the 

_ veins accompanying the arteria circumflexa ilil. 

Ves or THe Peivis.—The veins of the integuments of the penis 
join the superficial veins, which are called rupica exrerN&, and fall 
_ into the crural vein in the groin. The proper veins of the cavernous 
body. of the penis, and of the spongy body of the urethra, form the 
VENA DORSALIs OF. VENA Ipsius PENIS. ‘This is a large vein which runs 
down between the dorsum of the penis and the ossa pubis. This vein 

having made good its course into the pelvis, is joined by a large plexus 
which is around the prostate gland and the vesicule seminales in the — 
male. Here, indeed, the veins are so large, and so irregular, as to 
deserve the name of sinuses. How much blood they contain is known 
to the lithotomist, since they are cut in that operation. These pros- 
tatic veins are joined by the vena vesivaLes. These unite to the 
branches collateral to the pupic®, finally to the veins returning from 
the gluteal artery. These form the internal iliac veins or hypogastric 


epidydimis as they ascend. The higher these vessels are, 
ce ring, the less convoluted they are, which makes ie cor of a 
pyramidal shape. This is m rkable in brutes; an C 
chiefly have these vessels got name of CORPUS PYRAM) 

_ PAMPINIFORME. || Apa 4 qa 

% The spermatic vein before it enters the abdomen, f 


* 
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sae the pelvis, join’ 
from the the form the common 
he common 11Ac verns.—The “iliac vein begins the 


ysis, and runs up po, toe sacrum to join its 
opposite to the cartilage, which joins th 
vedi of the loins. 

VENA CAVA ABDOMINALIS.*—A. little lower than the bifurcation, of 
the aorta, the right and left common iliac veins unite, and by this 
they form the vena cava. ‘This vein ascends upon the right of 
aorta. It receives fewer branches than would naturally be im 
because the veins of the viscera take their course by the vena po 
into the liver. It receives the lumbar veins, four on each sidé, the 
spermatic veins, the renal, supra-renal, and phrenic veins. Passing 
upward, it is received into its appropriate fossa in the liver, and se- 
ceding a little from the spine it receives the vena Cav® HEPATICR, and 
perforates the diaphragm ; entering the pericardium, it =e into 
the great sinus, or right auricle of the heart.} | 

Rena verns.{—'T hese veins are less irregular than the artetion of 
the kidney, which relation of the veins and arteries is uncomme 
From the relative situation of the kidneys to the cava, it is evider 
the right vein must be short ; the left comparatively long or, ant 
e from the kidney over the aorta.§ — - ity 
PRA-RENAL vEtNs.—These little veins are like the arteries in their 
e. The right one enters sometimes into the vena cava, sometimes 
into the renal vein. The left sometimes receives the phrenic vein of 
that side and enters into the renal vein. 

Spermaric verns.—The veins of the testicles retin Gagan the minute 
extremities of ‘the spermatic artery, distributed in. ly of the gland 
and in the epidydimis, one beautiful and tortuou may be seen 
upon the tunica albuginea testis. As these veins reach the ¢ y 
become ol aie and encircling the convolution of the s i 


oral tine Wigamming 


artery, thick vascular body. They are joined by the vein of the 


"principal branches and is fortified with valves. These valve 
sometimes lose their office in consequence of dilatatio 
and then comes avery unpleasant varicose swelling of the spermati 
cord, which is attended with a etenpnting pain, and some pgree of 
weakness of the gland. . 

' The spermatic vein passing the dpertositic passage, and lotiots a 
“very considerable part of the whole cord, enters the abdomen, but nm 


ena Cava inferior. 
ne Cave lusus. ‘Act. Petrop. tom. xii. p. 262. _ Sandifort Thes. vol. i. p. S48. 
The Sonat veins. 
renal veins, however, in their namber, the right 
es. 
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behind the peritoneum. mete coursing round the loins, it gathers , 
branches the fat of idney, the ureter, &c. li right 


double, the left single ; the one joins the cava, the otl 

em . vein. | Be f : 
1 where the crural vein terminates in the external iliae 

vein up to the heart, there is no valve. This circumstance of there 
being no valves in the veins within the abdomen, proves that they are 

useful only, to guard against the effects of external and muscular pres- 
sure, and that where the veins are safe against partial pressure they 


an 


eo no valves. 
his circumstance of there being no valves on the lower cava and 


ite branches, makes the wounds of these vessels as full of danger as 
the wounds of the great arteries, I have known a wound of the external 
iliac vein prove fatal by a gush of blood, as formidable as if it had 
=—- from the artery, because it descended unobstructed from the 
art a 
I must refer to the anatomy of the abdominal viscera, for the de- 
scription of the peculiarities in the circulation in the. liver. 
_ It is sufficient that at present I remind the student that the blood of 
the stomach and spleen, the small and great intestines, does not fall 
cava. The veins from these floating viscera, as they have been 
called, form a trunk, which running obliquely across the 
ag is called vena porta. The 
CAV HEPATIC# are two large veins which come out of the live 
which join the vena cava just as it is passing the diaphragm. af 


OF THE Retewric AND LACTEAL SYSTEMS 
OF VESSELS. + 


i understood that the red blood circulates in he bod thong 
the ies and veins, and that these vessels have a direct com 
; sculation ; that although these vessels 
<tenc ‘from the heart to the remotest 
to pass through the circulation, 


: this transmission of the blood through continuous. 

sre is in the coats of the vessels an alternation of contraction 
and relaxation which: impels it forward. But besides these arteries and 
veins carrying the red blood through the body, there are other pellucid 
vessels, more remote in their connection with what is generally called 
the circulating system, and which neither receive an impulse from the 


i) 


heart, nor exhibit any sort of pulsation by their proper force. ae” 


OF THE CAPILLARY VESSELS, AND THE PHENOMENA PRESENTED BY THE 
MICROSCOPE. i 


$ 
a pillary vessels are those extreme branches which are as minute 


but this, though the literal, is not the _- meaning of the 


ransmitted from the. arteries into the veins, and so.back ~~ 


‘ “- 
o, 
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‘term. By capillary vessels is rather understood those branches in 
which the changes are wrought from the blood, and which are either 
so minute as not to allow the promiscuous flow of ‘the particles of the 
blood, or possessed of such a degree of irritability and appetency, as 
only to allow certain parts of that fluid to be transmitted, 5 

It is proved, that in the living body there is no exudation; but no 
sooner is the animal dead, than the fluids exude from the vessels, the 
secretions pass through the coats of those receptacles which formerly 
contained them, and one part partakes of the colour of another which 
is contiguous. From this fact, we are led to think that a property 
exists in the living fibre, which repels the fluids. Admitting this, it is 
very natural to suppose that the fibres, and more particularly the vessels 
in the capillary texture of each organ, possess sensibility, which has its 
relations to the fluids passing through them, or to be secreted from 
them. 

The most beautiful phenomenon may be seen by the aid of the 
microscope, in the circulation of the blood, that is, the transmission of 
the blood from the arteries into the veins. When the web between the 
toes of a frog is submitted to the microscope, the eye at first discovers 
only a confused motion of particles. But by a steady continuance of 
the observation, we are soon able to observe the motion of the red 
particles of the blood. We do not discover the coats of the vessels, 
but conclude, that they exist from the confined and certain course of 
the particles which are in motion. We distinguish the arteries by the 
rapidity of the particles passing through them in single files, and pur- 
suing these particles, they are observed to turn suddenly into larger 
vessels. These vessels, by the number and slower motion, and altered 
direction of the red globules, are recognised to be the veins. When 
the animal is disturbed, there is a genera! acceleration of the motion of 
the blood in the small vessels. When the web or membrane is pricked 
and irritated, (as with salt and Cayenne pepper in a upon a 
needle,) the motion of the particles in the we erated in a 
very singular manner ; if the excitement to inflammation be continued, 
the veins are seen to enlarge, and an accumulation of enter takes 
place in them by which they are visibly distended. e accumu- 
lated particles are urged forward with a difficulty which seems to be 
occasioned by the attraction of the fluid to the sides of the coats. 

It is remarkable, that while we admire this proof of the circulation, 
we see the influence of the heart’s action upon the blood in these 
minute veins ; for at each pulsation of the heart the red globules are 
sent forward, being stationary, or recoiling during the diastole. 

During the disturbance of the circulation of the part by the applica- 
tion of stimulus, there seems to be a certain attraction or cohesiveness _ 4 
between the sides of the vessels and the red globules, which occasions 
the remora and accumulation of the red globules. ‘The same was “a 
consequence of cutting the vein across, for the blood, instead of flowing | 
from the cut, became arrested in the vessel. ' 

Since we see that in an inflammatory state the pellucid veins trans- 
mit red blood, and that this red blood must be supplied by the serous” 
arteries ; then it is proved that answering to the pellucid arteries (ame 
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natural state) there are pellucid veins. We acquiesce, therefore, inthe 
opinion that supposes both’the arteries and veins to have pellucid capil- 
lary branches answering to each other, collateral to the larger and 
more evident anastomoses of their red extremities. These anastomo- 
sing branches of the arteries and veins im which the red blood is seen 
to circulate, perpetuate the flow of the greater part of the blood back 
to the heart, while the several secretions are performed in the capillary 
vessels ; but there is no reason to suppose that the fluids sent from the 
arteries into these id capillary vessels are allt poured out in form: 
of secretions ; part. into the extremities of the circulating veins. 
The secreted fluids and solids are either carried away by ducts into 
their receptacles, or thrown out from the body: while those fluids, 
which are exuded on the cellular membrane and cavities, are re- 
absorbed by the system of absorbing lymphatics. 

We say then, that arteries terminate, first, in red veins, which is 


proved by the microscope, and by mercurial and other injections ; ~ 


secondly, in glands ; thirdly, in cells receiving red blood ; fourthly, in 
lymphatic veins ; fifthly, in exhalents, which pour their fluids into the 
cellular membrane, cavities, joints, &c. and which fluid is taken up 
by the valvular lymphatic absorbents. 
But these absorbent vessels, of which we are now to treat under the 
_ division of lymphatics, do also perform a circulation, inasmuch as they 
convey back to the centre of the system the fluids which have been 
rown out from the extremities of the arteries. But as these lym- 
phatic vessels are not continued from the extremities of the arteries as ° 
the red veins are, as they imbibe the fluids, which have been thrown © 
out of the other system of vessels ; their fluid contents cannot be con- 
’ veyed through them by the force of the heart and arteries ; these vessels 
must be peculiar in having powers within themselves, first of absorbing 


and then of propelling their fluid onward to the heart. Neither can’ — 


they be said to be circulating vessels according to the use of that term, © 
for although they carry the lymph back to the heart, yet the continuity 
of the vessels is broken ; they are not continuous with the extremities — 
ofthe arteries. . as! 
The Lacreats are vessels which, distributed to the intestines, absorb 


~ and convey into the system the milky opaque fluid which is generated _ 


in the i ines by the process of digestion. ; 

The commo y of absorption in the lymphatics, absorbents, 
and lacteals, and their being connected with the same trunk, occasions 
their being considered as one system of vessels ; yet looking upon the 
general economy of the living body, we find them ministering to very » 
different purposes. The one branch of the system, the lymphatics, 
convey the waste of the body again into the circulating system. The 

a s, on the contrary, are those vessels which opeving upon © 
the inner surface of the intestines, receive into them the nutritiovs fluids — 
prepared by the organs of digestion, and suited to supply the incessant 
waste and destruction of the said and fluid parts of our frame, which 
have been absorbed and carried away-by the lymphatics. Following 
this simple view, although the absorbent system be cc mly divi 
into res duct, lymphatics, lacteals, and glandular $ 
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attached to them, I shall throw the present nection, into the division of : 
the lymphatics, and of the lacteals. 
. 
OF THE LYMPHATIC SYSTEM {N PARTICULAR. 


The lymphatic vessels are tubes whose coats are perfectly pellucid, 
@ a remarkable power of contraction, which causes them to shrink 
1d disappear, so as to render it difficult to demonstrate them. In 
they are only to be observed by an eye accustomed to make lymphatic © 
ons. . ‘They are called tymPHatics, or pucTus aquost, from their 
transmitting a fluid colourless as water. When they are distended with 
their fluids. they show that they possess a very distinct character from 
the other vessels. They are irregularly distended, knotty, and some- 
times like a chain of beads, or little irregular vesicles connec 
together. This irregularity is owing to their umerous: valves, w 
- are semilunar membranes, like those of the v hung across E; 
cavities, so as to catch and interrupt the refluent lymph.* They say, 
in general, that in the space of an inch the lymphatic vessel has three - a | 
' or four pairs of be But this bears no certain proportion ; for * 
these vessels run e they are exposed to occasional samedi ys 
_ from the surrounding parts, or bear the weight of a high column of fluid, 
their valves are more frequent. ‘The lymphatics are improperly called 
cylindrical , since they are irregular from their valves, their 
branching, and frequent communications. ‘The coats of the lymphatic 
vessels are the strongest of any in the body ; for although extremely thin 
and pellucid, they give resistance to distention beyond a certain point, 
and bear a column of mercury which would burst through the valvesof 
veins, and tear the coats of . Ifthere be a muscular coat, and. _ 
no one ever denied the muscularity of the lymphatics, then we Fi 
cs reckon three coats : First, the i inner coat, which is the continuation F 
AE m the inner tunic of the veins, as may be observed i opening of roe a 
. cic duct into the left subclavian and left - ‘vei “s 
and polished, forms duplicatures or valves, _ prevents the 
transudations of their fluids : it is connected by cellular membranes to 
the middle coat. Secondly, the muscular or middle coat, which con-. 
sists chiefly of muscular fibres, which, according to esa mn, run in . 
: train A direction, though the greater number take the circular 
™ 


n. And, lastly, the outer coat, which is connected with the 
investing cellular membrane, As the inner coat must chiefly 
form the valves, and as the valves possess a very remarkable power of 
resisting the olicim of mercury, I conceive that the inner coat is that 
on which the strength and resistance to distention of the lymphatics 
depend, though it has been said that it is to the outer coat that they 
owe this property. ‘I'he muscularity of these vessels is r ler tens a r 
pee a it i ifered from the unassisted action w 
to ing the absorbed fluid onward to the heart. . bg Aer 
t we apudiine see the lymphatics of the lower extremities of 
a colour so red, that we may say their muscalarity is demonst 
The lymphatics seem to possess little elasticity ; won they are- 
— into; they rise with the slightest force, and remain ded, 
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although the passage of the air forward be uninterrupted ; whereas 
had they considerable elasticity, they would contract and disappear. 
Indeed, when empty in the dead body they may be rather said to be ~ 
collapsed than contracted. Although the lymphatics can be distended 
with the slightest inflations, yet when distended, as we have already 

served, they firmly resist further dilatation. This is a quality neces- 
sary to their valvular structure, for if they were elastic beyond this 
degree of dilatation, the calibre of the vessel would be occasionally 
so enlarged as to render the valves incapable of meeting, and conser 
quently of preventing the retrograde movement of the fluids. 

Indeed they appear sometimes to suffer this kind of enlargement or 
distention, for we occasionally find that the mercury epee eet 
along the vessels, contrary to the proper course of fluids in them. - 

ia F eo 


“an ss OP THE GLANDS OF THE ABSORBENT SYSTEM. 


_ Every where throughout the human body and viscera, between the 
_ @xtreme branches of the absorbent system and the trunk, glandular 
_. bodies are interposed. Though these glands be of various forms they 
- are generally of an oval shape, and they vary in size from the twentieth 
part of an inch to a full inch in diameter. Sometimes they are segre- 
gated, sometimes accumulated, and clustered together. The colour of 
those 8 is various in the several parts of the body: in young ani- _ 
mals they are redder, and become pale only with age. They are red- 
_ der and stronger in the outer parts of the body, as in the thigh, axilla, 
&c. less so within the abdomen and eg 2. The latter will not 
‘bear so high a column of mercury as the former. The mesenteric’ 
nds are said to disappear in old age.* ‘They certainly diminish very _ 
= remarkably, : chee 
; It would aaa the glands of this system are of more im 


ance to young animals than to adults, In the fcetus and in children, — 
the lacteal and lymphatic glands are exceedingly numerous ; but they 
shrink with oldage. In the foetus, they can be of no very essential use ; 
they are then rather in a state of preparation for the actions necessary 
in infancy and youth. It is during infancy and youth that they are 
most liable to disease, and seem more irritable’ and ready to inflame, 
especially when they are placed superficially. About the age of four- 
teen or fifteen this disposition is changed, whieh is commonly said to 
proceed from the increased vigour of the constitution, and the change 
which then takes place on the organs of generation. It is rather to be. 
attributed, however, to the diminution of irritability and activity of the 

) vessels of the glands at this age, for, as we have said, the glands are 

now smaller and paler. We may further observe, that the lymphatic 

n>” rR! pei fo the scrophulous diseases, are seldom primarily affected ; 
they partake of diseased action from an impression on the surface of the 
body, or from an infection of the intestines, or from the absorption of 
the matter. The structure of these glands has not been satisfactorily 
investigated. There is at least some obscurity over this subject. 
ies. pee have said, that they consisted of the convoluted ab- 
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sorbent Pee others, that they are of a cellular structure. When 
they a irm these cells are totally distinct from the lymphatic ves- 
sels, it is » easy to understand them: cells communicating 

with each other, and into which the lymphatic vessels enter, are very 
much the same with a series of convoluted, varicose, and irregularly 
dilated vessels. If we could dissect this series of cells, as Haller did 
the vesicule seminales, we should have represented to us the apporaan, 
of a convoluted varicose vessel. 

There'is a coat of tnd membrane which suirowstl the glands. 
This coat is portale By a peculiar id, which has given rise to some 
speculation. It is Sbderv8e chiefly in young animals, and is for the 
most part, though not always, white and milky, and in the glands.of 
the lungs it is of a blackish colour. ‘This is the fluid which, having 

globules in it, was supposed by Mr, Hewson‘ to be the first s of 
2 formation of the red globules o of the blood. It is distinct from the 
hae fluids, and is a sécreti from the arteries. nis se we 
prs determined the nature oe of this fluid. The arteries and 
veins which s upply pels thetiy nate glands, differ in their fi 

those branches which are supplying the common surrounding p 
The artery takes a long circuitous course, and twists and turns before 
entering into the gland. 

At present there seems no better hypotliests A 5 be offered regarding 
the use of the lymphatic and lacteal glands, than that they serve to 

» check, control, and measure the flow of the absorbed fluids into the 
mass of the blood : without them it appears to me probable that at 
one time the lymph, returning from the body, or at another time the 
chyle, might flow too rapidly, and in a disproportioned quantity, into. 
the veins and heart. But by the check which the glands impose 

s flow, giving a remora, and | serving as receptacles of | thcaboorhalt 
uids, the fluids are Le with a eh uniform and constant flow 
upon the heart. 

As to the épinioke tet P ore glands prevent sails waite Rsiteriny into 
the system, it cannot be sustained. Is it really so? Have they this 
effect? And answer must be, No! On the ‘ary, they seem 
the first to in » and hence to propagate bad a ate than ag 

~ prevent the contamination of the system. 
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The ndash ing a cysteti 
‘ general, that they t aeree all the 
upon the surfaces of the body. Thus they a 


absorbent, we might say, in 


- from rface of the cavities and Dh which 
by the pleura peritoneum ; from the cells of the inte: 
adipose membr from all the ducts and cavities o' ody. This is 
the use assigned to ystem of vessels ; but whether they are 


system of absorbents ; ther they carry away all the parts of 

tem, fluids, and solids ; whether they absorb the muscles, 

bones, tendons, &c. of which the solid body consists, as well a 

creted fluids, is a question requiring examination: for there is much pre- 

sumed ; a great he, of very loose reasoning brought forward i in supposrot 
dies 
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lymphatic absorption,—and this much I must say, althougltI do not 
object to the doctrine of absorption by lymphatics. We shal frst 6 . 
amine the proofs of the lymphatics being the vessels which absor we 
fluids of the cavities and surfaces of the body. The animal machine 
universally partakes of motion. A principal provision for this mobility 

of parts, is the looseness of the cellular membrane which every where 

~ pervades the body, and supports the vessels, and connects the several 
parts. This interstitial membrane is elastic, and being cellular, to 
allow of motion, its surface is bedewed with serous exudation, This 
fluid is perpetually passing from the extremities or sides of the lymphatic 
arteries or capillaries into the cellular membrane, and upon all the 
cavities of the body. The fluid extravasated is called serum, and 
some have supposed that it passes through inorganized pores, an ex- 
ones that is not very intelligible ; but if by this is meant (as has 
sometimes been explained) ‘‘ accidental pores” in the sides of the 

Vessels, it is a's ition quite improbable and utilikely.* The pores 

% or cdot’ ich this fluid exudes are called exhalent ; and their 
on is no doubt as completely secretion as that which produces the 

. , which in our wisdom we call more perfect secretions. 

That the lymphatics take up the fluids thrown out in the cavities of 
the body, as the abdomen, thorax, pericardium, &c, there is what 
nearly amounts to an absolute proof in comparing the fluids of those 
cavities with that contained in the vessels; for by the experiments of 
Hewson it is found that if the fluid moistening the cavities be collected, 
it will form a jelly when exposed to the air, as the contents of the ne : 
phatics do. ‘Thus, if a lymphatic vessel be tied up in a living animal, 

- and then opened so as to allow the fluid to flow into acup, it willform 
a jelly like the coagulable lymph. |The fluid of cavities alters in ani- ; 
mals di ; sometimes cota coagulability, and even a bes 5 
quiring r powers; sometimes vhic fai 


losing it altogether. But, 
is most essential to our present purpose, it has been observed, that 
whatever change takes place in the fluids of the cavities, the same is 
found to have taken place in the fluids of the lymphatics. ~ 
But the student naturally asks, How is the lymph taken into the 
_ lymphatic vessels? and here it must be confessed, there is too much 
field for conjecture. , oe as hie 
_ It was thought formerly that the lymphatic arteries terminated in 


 * 
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* Dr. Hunter supporte this 0 a (Commentaries, p. 40.) viz. that the fluids of 
cavities were collected | tranaation, ; 
which could only have arisen from not correcting the ideas received in making injections 


ac m, pleura, pericardium, &e. An inflam- 

mat ion of the vessels will throw out a fluid more coaghlable, and which in a high ® 
degree of action, will form a film of coagulable lymph or even pus on the surface. But — 

in a state the reverse of inflammation, such, for example, as the debility following 
inflamraation, a serous effusion will be poured out having little tendency to coagulate. s 
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. wr threw in his minute injection, and saw the coloured fluid return 
t 


he red veins, and the colourless fluid return by the lymphatics,* it 
was held.as a sufficient proof of tHe accuracy of the «precon 
notion, and tallied with the observations of Leewenhoeck, and 1 
theory of Boerhaave.t When, however, anatomists more car 
enaiilicd the state of parts, they found that the lymphatics were 


@ 
filled, unless the cellular inembrane was previously injected by the ex- 


travasation of the fluid from the blood-vessels. Finding that this 
alleged experi was really no proof of the anastomosis, and direct 
communication Petes the extreme arteries and lymphatics, they 
conceived that it was a proof that these lymphatics took their rise from 
the cellular interstitial texture. Then injecting with mercury, they 
found that when the vessels’ , and the column suddenly descended, 
vas filled, the mercury was seen to 
the lymphatics. Pay ig ing up this, they blew air, or injected vario 
fluids directly into the cellular membranes, and by this means i 
the lymphatics. Thus by an error, by an accidental effect of their 
injection, the minds of Drs. Hunter and Monro were opened to a freer 
discussion of the received opinions and approved authorities. Soon, 
however, it was" understood by those conversant with anatomy, that 
these accidental injections of the lymphatics did not prove the lym- 
phaties to take their origin either from the cells or from the extreme 
arteries ; but already this good effect, at least, was produced, that men’s 
minds were excited to inquire after new facts, and to follow a new 
train of observation. It was now recollected, that a strict analogy 
and correspondence subsisted between the lymphatics and lacteals ; 
the proofs of the lacteals being absorbents, were recalled to memory ; 
new proofs of their being the sole absorbents of the intestines were 
brought forward ; the nature of the fluids effused into the various cavi- 
ties and cells of the body was attended to ; and the conviction followed, 
that the most essential use of the lymphatic vessels was to serve as a 
system of absorbents, to take up the fluids extravasated, or, secreted 
on the surfaces of membranes and cavities. 

An additional proof of lymphatic absorption has been derived from 
the manner in which the venereal virus is received into the system. 


% 


_Venereal matter being allowed to lodge upon the delicate skin of the 


ser a or preputium, causes an ulcer there. ‘The matter of this_ 


e 


ss 


spe by the lymphatic of the part ; an. inflamed lineis  « 


we be traced into the groin; and the lymphatic gland of the 

in, i this absorbed matter, inflames’ and forms the bubo. 

re then is a proof that the red veins do not absorb, and that lym- 

atics do: “else why are they’ inflamed —and why are the lymphatic 
ene’ ir amed to suppuration. 

We must observe, however, that there is here by no means an abso- 


sorption of venereal matter. Although we believ 
] “system, we may hazard these queries: If this m 


the gene 
absorbed, why is there no infection without ulce 
glans ? If this ulcer be produced by absorption, how 


* It was probably Nuck who first injected the haties from. tk 
t See iutroduetion to the ei” ae ued ne la 
eso %, 
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constitution is not infected by the first. absorption of the matier, 

before it has formed an ulcer? Is it not probable that the ion 
of the venereal matter) lodging on this vascular surface, and_ without 
& absorbed, causes a peculiar inflammation, the tendency of which 
m a pustule, and to produce matter similar to that. which origi- 

nally infected the part with the. ‘specific and peculiar action? _ Again 

it will be said, however the. pustule was originally produced, 
- sit appears evident that the stvoratign of this matter, the conveying. of 
it along the lymphatic, inflames vessel, and the next. lymphatic, 
gland into which it enters, receiving the venereal matter, inflames and 
suppurates, &e. But sgaih, 1 ch eto say, with every show of like- 
lihood, that neither is this a —_ of absorption ; but that the lym- 
phatic "vessel being very irritable, and a receiving its stimulus to 
n from its extremities, it has parta en of the venereal inflamma- 

+ that this inflamr ion has bee ropagated to the gland; that, 
being formed of the. went lymphatic vessels, the effect 

3 % this inflammatory action is there accumulated | to so great a degree 

to lead to suppuration. If a bubo in yin. were a caunitanaen 
Gaheeitien. to injure and inflame the mouth of the lymphatic, would. 
oe eer to prevent it. But, on the contrary, to irritate a chancre, 
is the means of producing bubo. [f a chancre be i nt, although, 
matter be formed in it, no bubo will be produced : but if the surgeon: 
applies some corrosive dressing, which, instead of entirely destroying 
the diseased spot, inflames it, then will. the gland in the groin.sympa- 
thize. and rise into a bubo. And further, that the disease is received 
into the constitution only in consequence of the system at large par-, 

_ taking of the irritation (a word which but imperfectly expresses. the. 
change) of the local-action of vessels.. Matter might be absorbed and 
taken into the constitution, and the disease pro ted according to 
the common explanation ; but, according to. that offered here, there. 
must bea pri and local disease, from which ‘the general. affec a 
is. propagated. If we are to take the inflammation and hardening of 
the lymphatics axillary glands as a symptom of absorption froma 

mamma, we must aakniw ledgi e same proof in evidence of 
the veins absorbing. The lymphatics are more ; e, and their ac- 
tivity depending on the state of their origins and extreme branches, 
they are more liable to inflammation than the veins; yet are the veins; 
affected in a way that would, on this proof being admitted, prove them 
to be absorbents.. We see how they enlarge around a dis breast, 
become prominent and hard, and lose their softness cicbatae gS 
how they show themselves on the surface of a white swelling, or ron a 
cancerous tumour. But, as we would not say that this is a po ees 
absorption by the veins, neither is the proof unequivocal tha a re is 
alone by the. lymphatics... Again, a suppurati u with sak 
mation, will cause inflammation of the lymph — ted canbe 
i he glands of the groin ;* a proof of absorption of t 
, do we not that from such a stump: th 
1 and suppurating, while sometimes a chain of 
ra considerable extent? ? This, we can have no 
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nes * See Healt Commentaries. 
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’ which formed the solid part of our frame. It will readily be allo 
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the effect of the ae continued along t the vessel; and is not 
the inflammation produced precisely in the same way i in the lymphatic ? 
_ 1 found my opinion of the lymphatics being absorbents,—first, on 
the circumstance that their structure is adapted to this action ; segondl 
on the analogy between them and the lacteals, in which absorpti n 
— ; thirdly and lastly, upon their continuing to receive and i 

heir fluids, after the heart aind arteries have ceased to beat, 


thesred blood to circulate: for then how can they act, but by their 


own powers? How can they receive fluids but by absorption 2 Finally, 
they exhibit a greater degree of irritability, and stronger. principle of 
ene and tenacity of life, than the vessels which carry red inated 
if eit ae 
OF a ABSORPTION OF SOLIDS. 1. caadaaees 


On examining the works which within the last fifty years have con- 
tributed to throw light on this subject, we are forced to acknowledge 
how necessary it is for that part of a NS arena book of anatomy, 
which professes to treat of absorption, to ake the form of a critical 
inquiry. When the absorption of the fluids in the cellular substance, 
or contained in the cavities, was universally assented to, 

did not make sufficient distinction between the absorption of this 
thrown out of the influence of the circulating vessels, and that matter 
which continued to be involved in the membranes and vessels, al 


that. the fluid thrown out upon the surfaces of the body and in he: 
cells, might be absorbed without inferring that every part of the body, 
solids and fluids, were also taken up by the lymphatic absorbent ves- 
sels. But physiologists observing that the solid parts of the body were 
suffering i ota change, that the whole body and the vessels them-" 
selves were formed, decomposed, and carried away, they hesitated not 
to attribute this to the deposition from the arteries, and the 
by the lymphatics. This alternate destruction and renovation of parts, 
the perpetual change which the whole body suffers, has been universally 
acknowledged to be the operation of the lymphatic ay tents without 
any other proof than what is offered by a slight analogy. . te 
There is proof that the interstitial fluids, and the fluid in the.ca- 
vities, are imbibed by the absorbing mouths of the lymphatics on the 
warfack of the membranes); but where is the similarity between this 
and the destruction of solid parts? It has been said that the absorbents 
eat down the solids, and nibble like the mouth of a worm! a mere 
conjecture, and most improbable. The solids are raised by the agency 


of the vessels on the chemical affinities of the circulating fluids. They . 


_ must be resolved by a process, reducing them again to the state of 


fluids ; or the secreting vessels throw out fluids which dissolve them ; 
there must be an operation anterior to their absorption. From the 
parative simplicity of the fluids of the circulating vessels, and in 


absorbents, with the various compounds forming the solid and fluid, 


mass of the body, we are authorized to conclude, that as from the 


- blood the several secretions, solids, and fluids are formed ; these fluids, 


before they are again taken into the active system of vessels, are re- 


solved into their original simple and constituent parts, We are not 


ie 
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then to look for the matter of the component parts of the body in the 

absorbing system of ‘vessels more than in the blood, from which these 

parts were originally formed ; nor are we at liberty to suppose that 

y are taken down by a process like eating or abrasion. I conceive 

at: absorption of the solids depends but in a certain degree on the 

A y of the absorbents ; and that there must be a change in the 
_. aggregation of the matter previous to the absorption. 

‘Mr. Hunter says that his conception of the matter is, that nature 
leaves little to chance ; and that the whole operation of absorption is 
performed by an action in the mouths of the absorbents. Physiologists 
have laboured, he observes, to explain absorption on the principle of 
capillary attraction, because it was familiar ; but as they were still 
under the necessity of supposing action in the vessels after the matter 
was absorbed, they might as well have carried this action to the mouths 
of these vessels. 

We are surprised at the extravagant conclusion to which this idea 
has led Mr. Hunter.. He proceeds to consider the many kinds of 
solids the lymphatics have to carry away, and the variety of mouths in 
different animals, suited to the great variety of substances they have 
to work upon, and then draws the conclusion, or leaves his reader to 
do so,—that not only are the mouths of the lymphatics calculated to 
absorb fluids ; not only do they carry away the solids, but each vessel, 

_ according to the hardness and toughness of the material _ which 
jt has to operate, has a mouth adapted for the work. — 

He admits that oil, fat, and earth of bones, had always been con- 
sidered as subject to absorption ; and that, some other parts of the 
body, liable to waste, had been supposed to suffer by absorption ; but 
that any solid part should be absorbed, he supposes to be entirely a 
new doctrine.’ Now, I think we may venture to affirm, that not only 
was it known that solid parts of the body were taken away during b* 
but that physiologists knew that every part of the living body was . 
undergoing a perpetual decay and renovation. Nay, we may venture 
further to say, that Mr. Hunter did not comprehend, in its full extent, 
the relation in which the secreting and absorbing vessels stand to each 
other. He is fond of calling the absorbents modellers,—** modellers 
of the original construction of the body,”—* modellers of the form 
of the body while growing.” 

Mr. Hunter could contemplate no dliaage in the body during growth, 
decay, or disease, where there was an alteration of form or quantity 
of matter, without attributing it to.the ‘* modelling absorption.” A _ 
bone cannot be removed without absorption ; nor a part which is use- 
less to the economy (as the alveoli of the teeth, the ductus arteriosus, 
the membrana pupillaris, the thymus gland,) diminished in size or 
totally carried away, without the absorbents.being in action. This, 
he continues, is the only animal power capable of producing such 
effects ; and like all other operations of the machine, it arises from 
stimulus or lation, &c. On the contrary, I conceive that the ab- 
sorption of ‘in the natural action of health or in disease, is not 
owing to i stimulus, but often to a diminution of it. 

Does it not strike us forcibly, that when a gland swells, and leeches 
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and blisters are applied, and it subsides, this can be no means of exci- 
ting absorption ; that when pressure is made ona part, and that | 

is absorbed, this i is a strange way of stimulating ? Or, when we bleed, 
is it not odd that this should give new power to the lymphatic pe pe a 
For these are the means of giving a counter irritation, and of sup- 
pressing action. 

According to Mr. Hunter’s ideas, the lymphatics do nothing without — 
forethought and intention: when they absorb, it is because they have 
found the parts useless in the economy. He has carried this notion 
so far, that he does not only speak of the absorption of the thymus 
gland, membrana pupillaris, alveoli of the teeth, &c. ; but of the body 
in fever as a consequence of its becoming usel zie under disease ! 
—The following may perhaps appear to be ‘natural suppo- 
sition. 

In a living body we may observe the agency of the nervous, vascular, 
and absorbing systems; and the phenomena of life are not to be at- 
tributed to any one, but to the whole of these. We must also observe, _ 
that life, or the mutual action of parts pr od uc g the phenomena of life, 
is proceeding from excitement, and as in the whole system, so ‘in the 
individual parts of the body, the healthy act the influ 
ence of this excitement to action. ‘I'he tendency of the growth of 
body to peculiar forms, and the increase of parts in disease ar are produ 
by it. It acts upon the vascular system in disease, by producing 1creas 
action and secretion ; as a muscle, in the use of frequent anc strong 
action, will become more fleshy and vascular; as a gland will be.ex- 
cited to greater action and more profuse discharge, whilst it enlarges 
and swells up. Whena ‘part enlarges in consequence of ulus 
to increased action, whether arising from the natural law con- 
stitution, or from disease, it proceeds from the secreting vessels pre- 
ponderating over the absorbent vessels. There is a deposition of 
matter which t latter are unable to take away. But diminish this 
action of the arteries, or take away their excitement, or cause an ex- 
citement of some neighbouring part, and thereby subdue their action, 
relieve them of their fulness, and the absorbents regain their propor- 
tioned actions, and the swelling subsides. The parts of the body 
which, in the natural changes from youth to age, are absorbed and 
earried away, are those in which there is no longer the stimulus to 
vigorous action, and of course the lymphatics overcome the power of 
the secreting vessels, and the part gradually diminishes, loses its appa- 
rent vascularity, loses its redness, and is at last totally absorbed. And 
as the tooth of a child after lying long hid under the jaw, when it par- 
takes of the stimulus to the action of its vessels, grows, and rises up, 
and the alveoli, partaking of this natural excitement also, form around 
it; so, when the tooth decays and falls out, the alveoli will also decay 
and be absorbed ; because the moment these vessels have ceased to 
partake of the increased action, their absorbents, though acting with 
no greater powers than formerly, do yet so preponderate, that a gradual 
wasting is the consequence. Thus we have to consider, not the 
action of the absorbents merely, but the relations which, their actions 
have to activity of the arteries. 

1 should conclude, that a part which has ceased to he es use in the 
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economy, and is absorbed, has not been carried away by the stimulus 
applied to the modelling lymphatics, but in consequence of a want of the 
usual excitement of the arteries to action by a decrease of their action, 
and consequent deficiency of secretion. Since, in the natural body, 
part holds its due form and proportionate size, by the balance 

lished between secretion and absorption, we have to decide whe- 

er its disappearance be an affect of the diminution of the former, or 
the increase of the latter action. We have to inquire whether the 
arterial system which secretes, or the lymphatics which absorb, are the 


most subject to influence. Now, when we see the pulsation of the arte- 


ries, and the colour and degree of vascularity of parts, continually 


_ varying upon the excitement: when, on the other hand, we see the 


lymphatics | ‘continuing their office unimpaired even after the death of 
the general system, and after the heart and arteries have ceased to 
move, we cannot be at a loss té%determine which system of vessels is 


most subject to influence. Let us only suppose that the lymphatics 


tivity, least subject to ehange, and all 
difficulty is removed. | “we see how stimulating the arteries 

ses the growth, and how fluids are poured out in swellings, and 
Se rcapeeptg their activity at any time, the lymphatics, merely 
co ttnuation of their usual action, produce an absorption and 


are more permanent in 


we ye speak so familiarly as we do of stienlatinig the lympha- 

8, we ought fo prove that it is possible to stimulate to absorption, 
he same way in which we can demonstrate the effect of stimulus 
iteries ; and we should in the next place prove, that it is 
‘stimulate the lymphatics, without influencing the arterial 
‘in a similar degree. 

We speak very commonly of stimulating the lymphatics to absorb 
by mercury ; for example :—There may be a speck on the cornea, 
and calomel, or corrosive sublimate is given to excite absorption. The 
practice is good, but surely this is the language of an erroneous 
theory. Suppose that we were rather to say, an inflammation from 
general disorder of the system, or of the viscera, has taken place,” 
where it is most of all likely to take place ; a course of mercury cor- 
rects this disposition ; the cause removed, the inflammation subsides, 
and with it the speck. The same argument suits the phenomenon 
when a tumour or enlargement of a viscus is diminished, better than 
to say, that the mercury excites the lymphatics to the absorption of the 
tumour. 

As to pressure causing absorption and producing the wasting of 
parts, I ‘cannot agree with Mr. Hunter in supposing that the lympha- 
tics are here excited to action ; but should rather infer that the nerves 
of the parts being benumbed, and the action of the arteries dimin- 
ished, the lymphatics continue to do their office, while the arteries are 
prevented from depositing new matter.—For example, when we see a — 
curvature of the spine, from a habitual inclination of the body to one 
side, and consequently greater pressure on the one side of the bodies 
of the vertebra, it is natural, at first sight, to say, since the one side 
of the vertebra is of its natural depth, and the other diminished, that 
the side which is deep has remained. but the other side has heen ab- 
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sorbed ; but, when we inquire further into the phenomenon-which has 


~ faken place, we recollect that the matter of bone is undergoing a per- 
petual change, and that the matter of both sides of the vertebra is: 


changed ; we then comprehend that the pressure may not have ex~- 
cited the vessels to greater action so as to cause absorption, but that 


pressure has prevented the deposition of new matter, when the 


was taken away in the natural routine of the system. —_ 

‘Mr. Hunter has assigned five causes of absorption, which I con- 
ceive may be very naturally resdlved into one.—These are, 1. parts 
being pressed ; 2. parts being irritated; 3. parts being weakened ; 
A. parts being rendered useless; 5. parts becoming dead. Of the 


_ first we have already spoken. The second! should deny, unless when — 


it resolves into the third ; for irritation does not cause : 
unless when it is to an extent sufficient to destroy the natural action 
and weaken the part. The third atid fourth come under the effect 
of the loss of the natural and accustomed stimulus to action in | 
arterial system, which of course gives the balance in favour p 
absorbents. Of the fifth we can have nothing to add illustrative of 
the living system. 

A question is: still dndetonminslda Do the lymphatics aheter' the 
Joose or free fluids secreted on the surfaces? Do they always take up 
what is offered to their mouths, in the manner that we know they do 
extravasated blood or bile? And is it the office of the veins to return 
the matter, which formed that part of the texture of animal bodies, 
which was never separated from the influence of the circulating sys- 
_ tem? What is this carbon, for example, which forms the distinction 

between the venous blood and the arterial? Is not this carbon the 
waste of the animal frame returned by the veins, and is not this pro- 
cess of the nature of absorption? In short, there appeats to me still 
an open field for inquiry, where an ingenious man may gain in future 
as much ‘reputation as Dr. Hunter and Dr. Monro =a by their 
investigations into lymphatic absorption. 


OF THE COURSE OF THE. LYMPHATICS. wo 


The lymphatics, in their course and relation tothe fascia and mus- 
cles of the extremities, bear a great analogy to the veins ; for there are_ 
two sets or grand divisions,—the DEEP LYMPHATICS which accompany 
the arteries in their branchings among the muscles ; and the SRRRESCRAR, 
set which run a course external to.the fascia. 

Or TEE Foor, LEG, AND THIGH.—Eveu in the toes the same distinc- 
tion of the origins of the ly: cs may be observed, asin the limb. 

For while a plexus covers toes superficially, and runs up upon the 
foot with the veins, deeper branches accompany the arteries on the 
side of the toes. When we Observe the course and origins of the 
greater and lesser saphena vein, we cannot fail to understand the course 
of the several sets or divisions of the lymp of the foot and legs. 

From the toes, dorsum, and edges of ey 4 the lymphatics climb 
up the legin four classes. 1. One takes a course from the root of the 
amine. and inside of the foot, over the tendons of the great toe and 


anticus tendon. It then passes on the inside of the tendon of 
* ‘ ¢. 
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the tibialis anticus muscle, and before the head of the tibia, following 
the principal branch of the great saphena vein; and then continues its 
course in company with the saphena to the inside of the knee. 
2. There is at the same time a considerable number of lymphatics, 
taking their origin from nearly the same place, viz. the inside of the 
foot, and before the inner ancle ; but they take a different course on the 

- leg from the last class ; for they pass behind the lower head of the 


tibia : they attach themselves to some branch of the saphena vein,and_ . 


join the former set of vessels on the inside of the knee. From this 
they ascend superficially above the fascia to the glands of the groin. 
3. From the outside of the foot there ascend several lymphatics ; a divi- 
sion of which passes before the outer ancle and across the tibia to join 
- the lymphatics, parasites of the great saphena vein, and here they some- 
times form: plexuses and contortions ; others turn in behind the outer 
ancle, and join the branches accompanying the lesser saphena vein. 
_ The lymphatics which turn round behind the outer ancle pass on the 
be ye of the tendo Achillis; and accompanying the lesser saphena 
sink into the popliteal hollow. Here they unite with the lymph- 


atics which have accompanied the several arteries of the leg and foot, 


anid particularly the posterior tibial artery. 

The deep lymphatics accompany the arteries, as we have said ; and 
to-inject them we should look for a very large vessel which is coming 
out from under the plantar aponeurosis to rise behind the inner ancle. 

PorLireaL GLANDs.—The giands of the ham-string cavity are gene- 
rally three in number, and very small. ‘They receive some of the 
lymphatics which pass with the posterior tibial artery and with the lesser 


saphena, but they are most apt to be-disturbed and to swell when the — 


interior of the knee joint and bones are affected. ‘They are es seldom 
diseased, which [ attribute to their deep situation, * 
‘From the popliteal glands there ascend two large lymphatics, which 


accompany the popliteal artery and ven comites, and ascend with the — 


latter through the adductor magnus to the fore part of the thigh. ‘They 
run irregularly, or form a kind of net-work round the great vessels. 
On the fore part of the thigh, and still deep: they enter the lower and 
deep inguinal glands. 

Sometimes the 
larger trunks, divide into many branches, ¢ and only unite in the glands 


~ 


of the gi 


In Anps.—The inguinal olan are in number from five to 
ten ; they lie involved in cellular membrane on the outside of the femo- 
ral ligament. Some of them are superficial and moveable under the 
integuments ; some involved in the la f the fascia, which descend 


from the abdominal muscles ; some are close on the femoral artery and ; 
vein, and under the fascia. Nearer to the pubes may be observed a 


division of these glands which belong to the lymphatics of rg roe 
perineum, &e. 
The greater cluster of glands on the top of the thigh becomes affoctail 


from disease of the integuments on the fore part and inside of the 


thigh and leg ; and of that part of the foot where the great saphena 
vein commiences ; these inguinal glands swell also from sores of the 


i buttocks, about the anus and private parts. And thisis a very common 


, ; 
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se deep lymphatics, iniatead of being accumulated into | 


« 


Ses 


ae efferentia of the in 


cellular membrane. 


the valva and perineum to the 
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“source of error. Many times I have seen a patient under mercury 
a supposed bubo of venereal origin, when the real cause was irritati 


at the verge of the anus. 
LYMPHATICS OF THE PARTS OF GENERATION IN BOTH SEXES.—From 


i there run backwards two set of lymphatics ; oe ones, 
t 


ake a course to the groin ; and deeper ones, which t course 


- along the arteries of the pexuis into the pelvis, or under the | of the» 
pubis. The superficial lymphatics are the cutaneous vessels, take 


their origin from the prepuce, and it is these which, either absorbing 

the venereal matter of chancre, or sympathizing witli the venereal 

abel form a an inflamed line along the penis and cause the 
bubo in the But as there are two sets of lymphatics, the chanere 


the peer may be contaminated without any bu 
in the groin ; and ed it has been observed, that a venereal ulcer ¢ 
the prepuce will, in general, produce bubo, when an ulcer of the glans 


will not* — When the tract of the matter is through the deep lymph- 


atics which enter the pelvis from below, the gland through which the 
vessels pass, | is not inflamed to form a bubo; neither do the lymphatic 
jini within the ligament of the thigh inflame to the extent of forming 


a bubo, either from chancre or from bubo in the groin. This, says the 


celebrated Mr. Cruickshanks, is very fortunate; for if the external 
iliac glands, like the inguinal glands, should suppurate, bey.) could not 
be opened by the lancet, they must be left to the Are! 9 
burst ; the pus might fall into the cavity of the abdomen ; ‘ 
duce peritoneal inflammation ; and might probably destroy the = 
Now, there appears no reason to dread any such catastrophe. 
matter of these glands would form an abscess, which, like other - 
scesses in the tract of these vessels, would fall down upon the thigh. 


The fact, however, is curious pes when = agen lym “ieeabees enters | 


one set of glands, there will be bo ; when it takes a 3 
other, the gland inflames and sup tes. This I believe may be a 
plained, on considering the position of the inguinal glands, 
immediately under the skin: for experience shows that a pa 
surface will inflame and proceed to suppuration much more rea¢ 


* 


45 pete be * lnée : where the deep-seated vessels are the absorbents, and — 
_ consequen 


a part deep-seated, though suffering from the same degree of excitement. _ 


A foreign hody, if lying deep, will cause no suppuration or distress ; 
but if it be under the skin and superficial, inflammation and suppura- 
tion will be the inevitable and immediate serge: 96 This may 
serve to explain why the two glands equally irritated be affected 
differently, and why it is the superficial one that inflaniale? And here 
it may be well to notice, that the suppuration which 
inflamed glands is not in the body of the gland, but in the surr 


In the external parts of a Seti (by . Mr, Cruickshanks” 
ton) there are me two. Sets‘ ] 
in a direc ae to 


; and those from the lower par 


ands of the 
IN THE ae OF -THIGH.— 
11 | glands are in num a two ed 


® Cruickshank, p. 188. 
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six. “The deep lymphatics which accompany the femoral vein and 
artery, lying under the cellular membrane, pass under the ligament, and 
soon form a large net-work of vessels accompanying the iliac vessels, 
and here they are joined by the branches of lymphatics from the super- 
ficial glands ; sometimes the trunks, accompanying the great vessels 
of the thigh, pass into a gland immediately within the ligament; some- 
times one or two of them only enter into the glands high in the loins; 
nay, sometimes a large vessel passes on directly to the thoracic duct. 
From six to eight or ten glands are seated in the tract of the external 
iliac vessels, under the name of EXTERNAL ILIac GLANDS. And upon 
the inside of the brim of the pelvis, and on the hypogastric vessels, the 


glands are called the ivrerNaL 1LIAc GLANDs. In proportion to the ki, 


frequency of disease in the pelvis, these external iliac 


ands, being 
in the tract of the lymphatics of the private parts and rectum 


&e. are 


particularly subject to disease. Those glands also which are called 


SACRAL GLANDS, as lying on the mesorectum, and in the hollow of the 
sacrum, have been observed to be often diseased. On the psoas muscle, 
and on the loins it is impossible to trace the vessels as single trunks ; 
we way. a una that one net-work of vessels ascends upon each psoas 
muscle the thigh ; and it is there joined by the lymphatics of the 
pelvis. These vessels are in a manner united to those which cover the 
prominency of the sacrum, and pass under the bifurcation of the aorta. 
These two GrraT LumBar plexuses of the lymphatics continuing their 
ascent, many o' the vessels enter into the lumbar glands; and on the 


loins th ya y: by the absorbents of the testicle. By the union 
of the lymphatics ascending from the right and left side, with several 
I ks of the lacteals from the root of the mesentery, the thoracic 


duct is formed on the third and fourth vertebrz of the loins. 
| OF THE LYMPHATICS OF THE ARM. 


rm, as in the leg and thigh, there are two sets of lymph- 

h OT oeeagae and the deep-seated, ‘The first of these accom- 
ie cutaneous veins, the latter the deep arteries. 

gene al there are two great veins on the fore-arm, the basilic 

=phalic veins ; but particularly as the veins which gather into the 

basilic trunk, on the i inner and lower edge of the. fore-arm, are the 

larger and more numerous class ; so it is found that the course of the 


- more numerous class of lymphatics is on the lower and inner side of 


the fore-arm, and that they accumulate about the basilic vein. 
are derived from the palm of the hand, and from the ulnar edge of the 
hand. This set sometimes passes into glands, seated on the br 
artery, near the inner condyle of the humerus. 
__ The absorbents which accompany the cephalic vein arise sania 
le ofthe thumb and fore finger upon the back of the hand ; they run 
e radial edge of the arm, with the veins which ascend pga 
lic vein. From the bend of the arm these vessels take a cou 
er edge of the biceps, and then get between the inner 
the deltoid, and outer edge of the ral muscles ; the ‘ then pass 


under the clavicle, and descend into the axillary | lands. his set of 
a nts receives the branches. fom. the « outside of the arm in n their. 
uFSe. 
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_ There are absorbents: arising fae the back of. the h 
little finger, which following some of the branches of the basilic ven (a 
_ larger branch of which is called the ulnaris externa) turnround the - © 
ulnar edge of the arm, are inserted into a gland, cere 
_ before and a little above the inner condyle of the humerus. From this 
gland a large lymphatic passes upwards, and attaching itself to the 
brachial artery, splits and plays around it. __ : eye 
The deep-seated lymphatics of the arm accompany the a 
the same manner as the vene comites do; in general two with e: 
artery. ‘They allterminate in the glands of the axilla, and can require” 
no particular description. The lymphatics, from the m andinte- 
‘guments on the back of the shoulder, also turn round a 
the glands of the axilla, oi) 
The GLANDs OF THE ARM are small, and irregularly p 
course of the humeral artery, from the condyle to the axilla. _ The 
from three to six in number. vat Se eee 
The GLANDs oF THE AXILLA are large and numerous; they receive 
the lymphatics from the arm, breast, and shoulder ;* they lie in the 
deep cavity of the axilla, formed by the tendons of the pectoralis major, 
and latissimus dorsi muscles. They are imbedded in a loose cellular 
membrane, which, while it surrounds and supports the vessels of the 
sil 


A - 


illa in the motions of the joint, gives them strength from its elas- 
These glands do not all surround the axillary artery; but a 
lower cluster is attached to the branches of the. subscapular artery, 
going forward on the side of the chest, and to the thoracic arteries. 
These are the glands which become indurated from cancer of the 
breast. ‘The glands of the axilla when greatly enlarged, close upon 
the artery and plexus of nerves, so as to preclude the possibility of an 
operation ; they compress the veins and benumb the arm by pressure 
upon the nerves. , When they suppurate, even from causes less formi- 
dable, and in scrofulous patients, they sometimes produce a con- 
densation of the cellular membrane in the axillary cavity, which, 
involving the nerves of the arm, produces weakness and shrinking of 
the arm. 

When a wound or puncture, such as that which the student of ana- 
tomy may receive in the dissecting room, has been made on the little 
or ring finger, the red lines which often appear in consequence of it, 
have taken the course of the ulnar edge of the fore arm, and terminate 
in the inside of the arm, near the condyle ; in stances they have been 
continued into the axilla. If venereal matter be absorbed at any part 
of the hand, near the little or ring finger, or by a sore on those fingers, 
the gland at the inner condyle of the humerus, or some one in the 
course of the brachial artery, will most probably inflame and form a 
bubo, and the surgeon will be aware of this ,absorption ;‘ but if the 
venereal matter be absorbed on the thumb or fore finger, it is possible 
that it may not pass into the glands until it. comes into the inside of 
the clavicle. These glands being out of our sight and feeling, the pa- 


_ tient may be infected without the surgeon suspecting it.t 


* “ They even rective absorbents from the cavity of the chest, and I have known them 
swell from the pleurisy. preneeny; and pulmonary consumption.”*—Cruickshanks, 
} Crnickshanks, p. i ; at 
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es PHATICS OF THE HEAD AND NECK. 


ha 


. 
es the il of the brain, little is anton pxpuclselytt ; but none 
. probability, that the arteries, veins, and lymphatics bear 


Stine relations in the brain as in the ot sored ig of the system. 
phi tic glands are observed in the course’of the internal jugular 
> and « even in the foramen caroticum, which are understood to 
e lymphatics of the brain. ‘The lymphatics of the head are 
‘be observed in the course of the temporal and occipital arteries ; 
latter class terminate in glands, seated behind the mastoid process 
fthe temporal bone. ‘The lymphatics of the face have been observed 
umerous, accompanying the facial and temporal arteries. 
from the internal parts of the face and nose accompany the 
| io ‘maxillary artery, and fall into the glands under the parotid, or 
the course of that artery. These glands are liable to disease, from 
bsorption of ~ iter of abscess in the face, throat, and nose. The 
ipaiphates gums and jaws accompany the internal maxillary 
artery, and « bicrge under the angle of’the jaw; and some of them 
joining the external jugular vein, pass through glands near the top of 
the shoulder. ‘The lymphatic vessels from the tongue and parts about — 


ee 
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the os hyoides, take also the same course. ‘To know the GLANDs about “= 


the race and Jaws is of the greatest importance to the surgeon. W 
brought to a child with a diseased lymphatic gland in the neck, they 
should not, as I have seen too many do, immediately declare the pr 
scrofulous. “They ought to consider the place of the gland ¢ 
lymphatic vessels that belong to it, and the part from w 
lymphatic comes. By this they will in all probability be directed to 
some local irritation. There is an inflammation and discharge from 
behind the ear, and it has produced a swelling of the gland seated 
below the lobe of the ear. Or the swelling is anterior to the ear, and 
has proceeded from some irritation in the eyelid or nostril. Or itis a 
swelling of that gland which is situated upon the facial artery, just — 


under the angle of the jaw, and has come from some excoriation of _ 


the lips. Or it isa swelling of some of the glands on the side of the 
neck, and may have come from some excoriation at the roots of the 
hair. Or it is more forward and deeper, and then in all pre lity it 
has come from some inflammation of the throat. ri 

There‘are in general several small lymphatic glands, on the fide of the 
face, on the buccinator muscle, immersed in the surface of the parotid 
gland, and under the zygomatic process. There are also glands to be 
carefully noted, which lie under the tip of the parotid gland, where it 
extends behind the angle of the jaw, and also lying under the-base 
the jaw-bone, close to the sub-maxillary gland, and on the course ¢ 
the facial artery. 

The ctanps and ABSORBENTS of the neck are very ‘nthherdtis, ak 
the latter form an intricate and beautiful plexus, several branches of 
which are to be observed accompanying the external and internal 
jugular veins. Some of the glands lie immediately under the skin, 
and in the cellular membrane, on the outer edge of the dietiine, 
myoides ; many under that muscle, — in the course of the external 
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gular vein. But there are, many sind deep, tor the aia nui we 
i company the internal carotid artery, and internal jugular mf Bs 
a ir branches. © 
> Iymphaties of the THYROID GLAND haye been raised by ‘Mr. ; 
Sruickshanks, by plunging a lancet at random into the subs of 
rhe ¥ and, and blowing into it, or throwing quicksilver into its cel 
membrane. ‘The trunks of these lsaophaiyeg goss the thoracic d 
the left side ; on the right side, the right tru nk of the. 
- t as it is about to enter into the jugular ve 
abet Me jug 


4 OF THE bd acne! OF THE ABSORBENT sys : 
The larger and pr trunk of the lymphatic aystenni is eo ra 


called the ruoracie pucT, beca was first observed by Pe 
to be a vessel which conveyed the chyle through the 54 
which took its course through the whole length of the thorax, 


charge its fluids into the veins near the heart. Before _ 
lacteals which were discovered by. sellius,} were s 
minate in the liver. The first discoverers of the thoracic 
it as beginning from a Rasioees bag, to adie they gave the name of 
REM ee CHYLI. inthe turtle, such a cistern or 


ag may be obse rved ; but: ea ssatniaies further is to be 
served than an irregular dilatation of hiss like a varicose disten- 
tion, where it receiv, 3 the accession of the | acteals from the root of the 
mesentery. ‘The origin of this great trunk called the thoracic duct, 
is the union of the vessels which ascend by the side of the common 

‘veins, and are derived from the pelvis and lower ex- 
tremities. U e third and fourth vertebre, and under the aorta, 
this trunk is frequently joined by a large trunk of the lacteals, and 
then ascending, it receives the greater number, or the larger trunks of 
the lacteals. On the vertebra of the loins, the thoracic duct is by no 
means regular, either in its course, or size, or shape ; often it contracts, 
and again irregularly dilates, as it seems to emerge from under the 
aorta. On the uppermost vertebra of the loins, the thoracic duct lies 
between the right crus of the diaphragm and the aorta. From this 
point it runs up on the face of the dorsal vertebra, and between the 
vena azygos and the aorta. On the fourth dorsal vertebra it passes under 
the aorta to gain the left side of it. Here it is considerably enlarged, 
from the contracted state which it assumes in the thorax. Sometimes 
it splits, and again unites on the vertebra of the back. Still ascending, 
it continues to incline to the left side, and may be found tant side of 
the cesophagus. 

The thoracic duct now emerges from the thorax, and lies deep in 
the lower part of the neck, behind the lower thyroid artery, and om 
the longus colli muscle. 

It gets above the level of the subelavian ‘vein of the left silles gud 
here it receives the absorbents of the head and neck (of the left side), 


ee re et ca soa’ Ks ww sgh 
ey —About the year 1652, the other branches of the system 
thet ee the body, were discovered by Radbeck, Sotyite, and 


amy oe 


ends again with a ‘curve, et terminates in th 
ion e subclavian vein and jugular vein of the le 

- Sometimes there are two thoracic ducts; but this ro 
Sometimes the duct splits near its termination, and the two 
r the veins separately ; but, in general, when it splits in this 


> is constantly in the anterior 
t as large as the thoracic duct it 
ito the termination the thoracic ct; s “paawerd 
‘the absorbents of the eft nm; to be in gi od aah Fy a 


orbents, from the righ of the ida and neck, and -_ 


> or : sriemaies. “¢ | 28 
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jt again unites before it terminates in. the vein. : a * ? 


‘ THE TRUNK OF THE > a = Rent ‘SIDE. re oF 


ht arm, do not run across ‘the neck, to unite with the great» 


* th ji stem ; they have : “+ oar nt of dropping their con-— 
tents into le between th subclavian and the right jugular — 


ometimes not a quarter of an inch in length, but — 
oe Dat a diameter, as the proper trunk of the left sidi 

The trunk of the left s e | lies upon the subclavian vein, and re 
ceives a very considerable number of | lymphatic vessels : not only 
does it receive the lymphaties, from the right side of the head, thyroi 
gland, neck, &c. and the ly mphatics of the arm; but it receives 
those from the right side of the the 
of this side, and from the parts supplied by the 
Both in this and in the great trunk there are many valves. _ 
: ‘ Byte - 

OF THE LACTEALS AND LYMPHATICS OF THE INTESTINAL CANAL. 
We shall afterwards have to observe the great cree the intesti: 


nal canal, the effect of the imperfect valvular structure, in extending the 
inner-coat to a great length ; we have remarked that w 
of the body secretes, it is at the same time an absorbing surface ; and, 
finally, that while we chiefly contemplate the intest canal, as im- 
bibing and receiving the nourishment, we must not forget that it is also 
a secreting surface of the first importance to the economy. But at 
present we have merely to understand that structure and organization, 
by which this canal absorbs the nutritious fluid, the chyle, from the 
food. 


In the - st place, as to the terms lacteals and lymphatics, we pres 
sume that absorbents throughout the whole am of the canal 
have the same structure and use ; and that the term lacteals has been 
suggested merely by the colour of the fluid which is absorbed ait 
the small intestines. At one time these lacteals convey a milky 
at another a transparent fluid, like that which the ee and 
intestines in general absorb. 

The lacteals, as it is natural to suppose, were the st Seastivenal of 
any part of the system of absorbents; or, at they were first 
understood to form a part of an absorbing system. — For altho Eus- 
tachius, a Roman anatomist, discovered the thoracic duct in the 
1563, yet he had very imperfect notions of its i ortance, and | 


ssels then uniting, form a trunk which is little more 
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yrax and diaphragm, from the hist 


ile every surface _ 
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discovery was very little attended Me till after the discovery of a 


lagteals by Asellius in 1622. This anatomist, in opening living ; 
, to observe the motion of the diaphragm, saw white filaments 0 


“Inesentery, which he Jone at first for n but, on Haihieaiinmy 


thes and observing them to discharge their contents and to 
laimed his discovery of a new set of vessels—a fourth kind.* | 
ee Asellius only chanced to observe these vessels, his merit would 
have been inconsiderable ; but he also investigated and announced 
their peculiar office, viz. af absorbing the chyle from ig intestinal 
canal, and carrying it into the blood. A 


a 


For some time, however, after the avi. of the vasa lactea, the 


opinion of Hippocrates and Galen, that the mesenteric veins absor 
the chyle from the intestines, and conveyed it to the liver, still pr 


vailed. Even after the discovery of the lacteals was known and re-_ £. 


ceived, a part of the old system was still retained, and it was supposed 
that those vessels carried the fluids absorbed from the intestines inte 
the liver ; and that the chyle was there converted into blood, 


About twenty years after the discovery of Asellius, Rudbeck, “ 


Swede, and Bartholin,a Danish anatomist, saw Asellius’s vessels in 
_many other parts of the body ; discovered the trunk of the system, and 
showed that the lacteals did not pass to the liver, but that they were 
_ branches of a totally distinct system of bsiamend they also demonstrated. 
the unity of this system. 

We have seen from this sketch that the ancients supposed the veins 
of the intestines to be absorbents ; and even after the discovery of the 
lacteals, this idea was retained by some of the best modern anatomists, 
and principally by Haller and Professor Meckel of Berlin. If the 
veins absorb from the surface of the intestines, their doctrine would 
imply that they are also absorbents in general throughout the body. 
Although Bartholin, in his epistle to Harvey, had asserted and given 
sufficient proof that the mesenteric veins were not absorbents, yet the 
controversy was lett in so undecided a state, as to give occasion to the 
- series of experiments in the school of the Hunters, which seems to 
have put the question to rest, in as far as itis connected with the lym- 
phatic system. 

We have already mentioned that Asellius was employed in opening 
the belly of a living dog, when he first discovered the lacteals. He 
perceived upon the surface of the intestines and mesentery a great 
many small threads, which, at first sight, he took for nerves, but soon 
discovered his error; and to dissipate his doubt, opened one of the 
largest white cords, when no sooner had the incision been made, than 
he saw a fluid like milk or cream issue from the vessels. Asellius 
says he could not contain his joy at the sight of this phenomenon ; 
and, turning himself to Alexander Tadinus, and the senator Septalius, 
who were present, he invited them to enjoy the spectacle; but his 
pleasure, he adds, was of short duration, for the dog died, and the 
vessels. disappeared. ‘The natural and simple narration of Asellius 
represents his astonishment, and gives an idea of the nenientigte which. 


lympliati 
+ See the Visi in this volume. 


* The “nerves being counted as vessels; there were arteries, veins, herves, antl . 
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the anatomist experiences in the instant of making an interesting dis 
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__ the intestines of a living animal are absorbed, there is sufficient proof 
n¢ of the free communication, and that the extremities of the lactealare = 
"absorbing mouths ; but the actual demonstration of the absorbing. 

mouths of the lacteal vessels is very difficult. The difficulty arises 
from these vessels being in general empty in the dead body, from the: 
impossibility of injecting them from trunk to branch in consequence 
of their valves ; and, lastly, from their orifices never being patent, ex- 
cept in a state of excitement. The anatomist must therefore watch 
his opportunity when a man has been suddenly cut off in health, and 
after a full meal. Then the villi of the inner coat may be seen turgid 
with chyle, and their structure may be examined. Perhaps the first ~ 
observations which were made upon this subject by Lieberkuhn, are. + 
still the best and the most satisfactory.. sie "ae 
The villi are apparently of a cellular structure, for although they are 
flat or conical, or like filaments when collapsed ; yet when minutely 
injected, and especially when they are full of chyle, they take a globu- 
Jar form, and are called the amrututa. ‘Their distention, in conse-— 
quence of a minute injection of the veins or ries, is probably 
owing to their cellular structure and into which the injection is extra- 
vasated. ‘This cellular structure is a provision for their distention and - 
erection by the blood, when excited by the presence of the chyle in the 
intestines ; this erection gives rigidity to the orifice of the lacteals ; the - 
first absorption being by capillary attraction, while the further propul- 
sion of the fluid in the extreme absorbents is by the contraction of their ; 
coats excited by the presence of the fluid. Thus the absorption is not 
by an organized pore, but depending on excitement and action: ‘ae 

Lieberkuhn’s observations of the villi are the most accurate and 
curious. He observes, that having opened and washed a portion of 
the small intestine, its whole surface will be found covered with little 
pendulous conical membranes of the fifth part of a line in size, and 
the basis of which almost touch each other. From the vascular mem- _ 
brane, to which they are attached, he observes there is given off to 
each villus a branch of a lacteal, an artery, a vein, and a nerve. He, 
found it difficult by injection to show both the vein and artery, the 
fluid passed so easily from the one into the other. He found that the 
extreme branch of the lacteal was distended into a little vessel within = 
the villus; and surveying the apex with his microscope, he saw one, 
or, sometimes, several openings.’ He also observed, with his glasses, 
the arteries ramifying on the ampulule, and again collecting into — 
veins ; and he supposed that still more minute branches plunged into —- 
the centre. But he made a still more minute observation than this. pis 
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simutadlag a est of intestine between two tings, only leaving 4 
ce for the entrance of the ramification of the artery which sup-_ 
it, he it ad with a column of 1 meréury, and éxamined its pr 
dress at ‘same time vy is microscope. | % he raised the nb,” 
- he saw tl e artery going "serpentine a villus, and the 
PI injection returning by the veins; at last the injection p sed into the ~ 
: ain a pis” distended it, aiid’ de its exit by the foramina. He 
he villi i in another way :—he inflated the pith and kept 
them so bac they died ; then he cut them with a razor, and found them 
cellular. his cellular structure Cruickshanks thinks is the common 
cellular substafice, uniting the vessels of the villus. When this gen- _ 
tleman examined the villi of a patient who died suddenly after a meal, 
he observed some of them to be turgid with chyle, so that nothing of 
the ramifications of the arteries or veins were to be observed ; the 
whole ‘appeared as one white vessel without any red lines, pores, or 
orifices ; others of the villi contained chyle in a less proportion ; and 
here the ramifications of the veins were numerous, and prevailed by 
their redness over the whiteness of the villi. 
car Bee hundred villi he saw a lacteal vessel mene by ra- | 
diate ches, one branch from each villus, 
. Cruickshanks has remarked a deep and a superficial set of — 
-lacteals on the intestines ; but for this division thére seems no neces- 
sity. Deep in the coats "the lacteals seem to accompany the blood 
vessels; but when they get more superficial, they take a course longi- 
tudinally on ee ome and after running a little way, they take a sud- 
den turn towards the mesentery. 
~ AS the greater frequency of the valvule conniventes in the jej 
greatly increase the extent of the inner surface of that gut, A eg 
sequently give a greater extent of origin to the lacteals ; ; and, as here 
the chyle must be in the greater quantity, so the lacteals of this por- 
tion aie gut are lar rger an and more numerous than in any other part of | 
th ec 
- The lacteals do not attach theinselves to the vessels of the mesen-— 
tery, but take a more superficial course. Before they enter the mesen- 
teric glands, they have been called lacteals of the first order; when 
they emerge from the first into the second glands, secondary lacteals, 
or glands of the second order. The manner of their entering and 
going out of glands is exactly the same with that of the lymphatics. 
The lacteals (or perhaps we should now say the absorbents merely) 
of the great intestines are smaller and less numerous than those of the 
small intestines ; for although the intestines be large, still their inner 
surface is by no.tneans so extensive : besides, the chyle is absorbed, aaa 
and the contents of the gut altered before they have descended into 
great intestines. Both Winslow and Haller, however, assert that 
have seen chyle in the absorbents of the great intestines. We 
that the lacteals absorb chyle when it is presented to them: while at_ 
other times they absorb other fluids. That the absorbents of the great 
intestines imbibe the fluid contents is evident, from the change pro- 
duced on the feces in their passage. Copious and nutritious injec- 
tions have been given, which did not return in the same liquid form, 
and whieh have supported the strength for some time. 
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Clysters of furpenting ve the urine a ll of sickle d the” 

Peruvian bark has cured f pare Oe when given by the rectum. $7 ee 

The absorbents of the Be orm three d ‘ ¢ accom- koe 

panies the coronary artery and vein, and enters tl elesser = 

curvature of the stemach th the satya z : 
second set vecpseny the 


ak the er, of the liver. ‘The lymphatics of es chad ach 
are joined in their course by the lymphatics of the Het side af the eS 
omentum. — ae 
4 lacteals on the mesentery pass from one gland to ‘another, till +" 
by rm one or two large trunks only. These accompany t m 
€ superior mesenteric artery, and run down on the right side of the 
aorta, and join the thoracic duct. The absorbents, from the rectum 
and colon of the left side, pass into their proper glands, or sometimes 
into the lumbar glands, and join the thoracic duct separately ; She 3€ 
from the right side of the colon j join or anes with the lact als 
root of fhe mesentery. pra) 
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OF THE REMAINING ABSORBENTS OP LS soup SCERA, 
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Where the lymphatics of the lower extremity descend over the brim 
of the pelvis, they are joined by the ps Ei of the bladder, vesicul 
seminales, and other parts in the pelvis :—small sends, bel y 
this set me attached to the internal iliac vessels. In the ha a 

er set of lymphatics, from the womb and vagina, aloo come by this 
to join those of the lower extremity, or run mingling with them. | : 
Another set of lymphatics of the womb pass up with the heme 

The lymphatics of the TESTICLE are very numerous. They 1e in 
distinct sets fromthe .body.. of the testicle, from the psec s, and 
from the tunica vaginalis: then reaching the cord, from six or ie 


trunks, and run up direct to the abdominal ring ; passing the ring, 
= aa gure ard,& and then pass over the | psoas muscle and int the lumbar *— 
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"The lymphatics of the KIpNEY are in two Cy ia Ea and deep- 
seated ; but the former are seldom to be observed. Sometimes disease 
makes ‘them distinct. The internal lymphatics are demonstrated by _ 
blowing into the veins, or tying a ligature and kneading the substance 
‘ the kidney with the fingers ; when they rise, they are seen attached 
ulgent vessels, and go to join the lumbar glands, or terminate 

ei nace near the aorta. 

t is needless to” repeat that the absorbents of the spleen are deep 
and superficial,—for this arrangement is general in the solid viscera, — 
Emerging from the spleen, the lymphatics pass along the splenic ves- 
sels, and enter into glands attached to the splenic artery in its whole 
course. hh this course they receive the absorbents from the pancreas, 
and near the head of the pancreas they are joined with those of the » 
liver, and with them enter into the thoracic duct. 
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Saiepillecn ict of the | liver are the ue easily ‘detected, and they — 
may be injected to gr ater minuteness, Y ‘iy other lymphatics of 
. the many valves, yet they do not seem to” | 
__ close the r interrupt the tnercury from passing from 
we , trunk the cial” rap i are te numerous _ 
that we may aoifetiin see the mercury in them covering completely: 
off obscuring a considerable part of the liver, have communi 
The prin the internal set of vessels which are also numerous-and ine! 
principal route of the lymphaties of the upper surface of the liver 
is by the broad ligainent : these perforating the diaphragm, join the 
trunk, which we have noticed under the sternum, and’ in the anterior 
mediastinum. It would appear, however, that these lymphatics of the — 
om suspensory ligament, are by no means cause and uniform — 
in their course: for sometimes they run down towards the lateral liga- 
ment, and perforate it there ; sometimes they pass down into the tho- 
racic duct while still in the belly. While other lymphatics of great. 
‘size run off from the convex surface of the liver upon the lateral liga- 
ments, and pierce the diaphragm there. The lymphatics on the lower 
or concave surface of the liver are more irregular than those of the 
convex side. They unite with the deep lymphatics coming out of the 
. porta along with the vena portz, enter into the glands, which are seated 
* on the trunk of that vessel, and join the thoracic duct near the root of 
the superior mesenteric artery, 
The lymphatics of the Lunes are nearly as numerous as those of the 
__. liver ; but, indeed, it is more in rélation to the facility of injecting and 
a demonstrating the’ lymphatics, than to their comparative number, that 
"we speak of them in this manner. For example, if the lymphatics of 
the other viscera could be injected to as great minuteness as those of the 
aver, we should cease to consider that viscus as more abundantly sup- 
plied than other parts. The superficial lymphatics of the lungs form 
areolz, and cover the surface almost completely. They take a course 
to the root of the lungs,;-where they are joined by the deep-seatec 
vessels, and together pass into the bronchial glands, and here the 2 
phaties of both sides freely communicate. A 
’ The glands of the lungs are constantly found both before and behind 
the bifurcation of the trachea ; often these glands are of a very dark 
colour, nay, their substance is often found resolved as it were into a 
sac of inky-like fluid. Upon the arch of the aorta and the root of the 
great branches are the CaRDIAc GLANDs, which receive the lymphati 
_ from the heart. The absorhents from the heart are small but 
numerous, and their larger branches attach themselves to the coronary 
vessels ; they then pass to the cardiac glands and unite with the ly 
phaties which come from the lungs, and so join the thoracie duct. | 
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